
ANNALS OF 

Internal medicine 


MAURICE C. PINCOFFS 
Editor 


VOLUME 16 

(OLD SERIES, VOLUME XXI) 

January to June, 1942 





Contents 

NUMBER 1, JANUARY, 1942 

Aniiboclx Response of Patients with Pneumococcic Pneumonia Tieated 
^\^tll Sulfadiazine and Sulfathiazole Maxwell Finland, Elias 
Strauss and Osler L Peterson 1 

Further Studies on Recurrences in Pneumococcic Pneumonia with Spe- 
cial Reference to the Effect of Specific Treatment Elias Strauss 
and M \XWELL Finland . 17 

Treatment of the Neuroses by Class Technic S\muel B Hadden 33 

The R61e of the Vertebral Veins in Metastatic Processes. Oscar V 

Batson 38 

A Stud\ of the Hereditary Nature of Gout, A Report of Two Families 

C J Smyth and R H Freyberg 46 

Chemotherapy of Pneumonias and Immunity Reactions Jesse G M 

Bullowa, Nathan H Schacicman and Daniel Stats 57 

Protein Derivatives as Factors in Allerg>f Robert A Cooice 71 

The Treatment of Acute Carbon Tetrachloride Poisoning with a Report 

of Two Cases Benjamin R Allison 81 

A Theory Concerning the Manner in Which the Stomach Empties Itself 

William Tr.avis Gibb, Jr 94 

The Pathological Physiology of the Early Manifestations of Left Ven- 
tricular Failure C Sidney Burwell 104 

The Cruveilhier-Baumgarten Syndrome, Review of the Literature and 
Report of Two Additional Cases Eugene L Armstrong, W L 
Adams, L J. Tragerman and E W Townsend 113 

Case Reports 

Acute Hemolytic Anemia, Auto- Agglutination, Toxic Hepatitis and 
Renal Damage Following Sulfathiazole Therapy, Case Report 
IsADORE Rothstein and Sidney Cohn 152 

Hyperparathyroidism in a Patient with Acromegaly Julius Chas- 

NOEF, Louis Friedfeld and Arthur M Tunick 162 

Editorial 176 

Reviews 179 

College News Notes 181 

NUMBER 2, FEBRUARY, 1942 

Metabolic Studies in Patients with Cancer of the Gastrointestinal Tract 
II Hepatic Dysfunction Jules C Abels, Paul E Rekers, 
George E Binkley, George T Pack and C P Rhoads 221 

Vitamin D in the Treatment of Infectious Arthritis Charles H 

Slocumb 241 

111 



IV 


CONTENTS 


Mental Symptoms Following Carbon Disulphide Absorption and Intoxi- 
cation Francis J Braceland 246 

Sulfanilamide in the Treatment of Erysipelas Lawrence S Siegel, 

Leon Rosove and Albert G Bower 262 

Sulfadiazine and Sodium Sulfadiazine A Comparison of Certain of Their 
Clinical and Pharmacologic Values Charles Wheeler and Nor- 
:man Plummer 269 

The Advantages and Clinical Uses of Desiccated Plasma Prepared by the 

Adtevac Process J M Hill and E E Muirhead 286 

Observations on the Specific Treatment (Type A Antiserum) of Staphylo- 
coccal Septicemia, Second Report L A Julianelle ’ 303 

William Withering His Contribution to Medicine Jonathan C Mea- 

KiNS 327 

Case Reports 

Acute Hemolytic Anemia Caused by Sulfathiazole Joseph J 

Bunim and Murray Israel 333 

An Instance of Coronary Embolism in Subacute Bacterial Endo- 
carditis Harry Parks 339 

Spontaneous Hemopneumothorax Daniel Snively, Harry Shu- 
man and William D SNitOiLY 349 

Sulfonamides and Heparin in the Treatment of Subacute Bacterial 
Endocarditis Leo Waitzkin, Richard H Smith and Walter 
B Martin 356 

Uvcoparotitis, A Report of Two Cases William Harbin, Tr and 

Thom\s S Hvrbin 360 

Editorial 366 

Reviews 370 

College News Notes 373 

Program of the T^\ent^ -Sixth Annual Session 385 

University and Saint Paul Hospitals 406 

NUMBER 3, MARCH, 1942 

r\f)phlh,ilinonielric Measurements in Patients vith Tluroid Dista'ses 
with Some Discussion of Their Significance Carlos Gaili- 
Mmmni 415 

Dimtalis m the Prexention of Recurrent Cardiac Failure in Patients w'lth 
vSimisRlnlhm M Sokolow, H B WnivnuRO, J L Plaut and 
L N Kvr/ . 427 

ff.nirluT’*- Di‘.e.i‘5<* I A Case with IIcmoKtic Anemia and Marktd 
riiroinbopenia, Iinpnnenicnt after Removal of Spleen Weighing 
6822 (Jr.im*? IIxrkx MvvDi:in\UM, Louis Blrglr and Max 
Li OLrCR II Lipid *\nal\sis of the Gaucher’s Spleen Albert 
Low Mil) Soni I and Ik\ ing Alt \n Kaye 438 

Ele< tnH'in tph.ilographic ( hange« during Ihpcrxeiitilation in Epileptic 
anrl Xon-I‘pi!< pfic Dl^o^der« Xormav Q Brill and IIlrtv 
SllDlMXNN 451 



CONTENTS 


V 


Certain Infections in the Backijround of Patients with Coionary Occlu- 
sion John T King 462 

Heterophilo Anliljocl\ Reaction Caused by Bacterial Infection S 

Bounstlin 472 

The Trcatincnl of Dohrium Tremens with Faradic Shock Therapy, A 
Nc>\ Approacli Based upon tlic Psj chobiological Concept Na- 
th \mu.J Beukwitz 480 

Cardio-Pericardiope\\ , The Surgical Treatment of Coronary Arterial 
Disease by the Establishment of Adhesive Pericarditis Samuel 
Alcott Thompson and iMilton J Raisbeck 495 

Electrostethograpln I Cathode Ray Visualization of Lung Chest 
Sounds F L6m I'LL Dunn, Walter E Rulm, Jr and Robert M 
COCHIUN 521 

Li\er Function m Menstruation Robert Heilig and N L ICa.n- 

tieng\r . 538 

Case Reports 

Anuria Following Hemolytic Reaction to Blood Transfusion, Re- 
covery Follow'ing Splanchnic Block H Raymond Peters 547 

Equine Encephalomyelitis in a Laboratory Technician wnth Re- 
covery Herman Gold and Bettylee Hampil 556 

Non-Ictenc Leptospirosis Icterohemorrhagia (Weil’s Disease) Con- 
tracted w'hile Bathing Perk Lee Davis and Margaret 
Shumw'ay Davis 569 

Ventricular Fibrillation in Acute Coronary Artery Thrombosis dur- 
ing the Intravenous Administration of Quimdine Sulphate, 
Report of a Fatal Case Harold L Rakov 571 

Editorial 577 

Review's 581 

College New's Notes 584 

Minutes of the Board of Regents 599 

St Paul 625 

NUMBER 4, APRIL, 1942 

The Emotional Component of the Ulcer Susceptible Constitution 

George Draper 633 

Sulfadiazine , A Study of Its Effect on Hemolytic Streptococci Charles 

H Rammelicamp and Chester S Keefer 659 

Response to Sulfapyridine m 241 Cases of Pneumonia, with Special Refer- 
ence to Lack of Prompt Response in Some Cases Sidney Scherlis 666 

The Cardiovascular Aspects of Carotid Sinus Hypersensitivity with 
Special Reference to Some Cardiac Arrhythmias Allen D Tan- 
NEY and Alfred Lilienfeld 676 

The Iron Content of the Skin in Hemochromatosis Harold J Mag- 

nuson and B O Raulston 687 



VI 


CONTENTS 


Meningococcal Meningitis, Report of Fifty Cases, Forty Treated with 
Serum and Ten Treated ivith Serum and Sulfanilamide Eugene 


P Campbell . 694 

Fatigue of Patients with Circulatory Insufficiency, Investigated by 
Means of the Fusion Frequency of Flicker Norbert Enzer, 
Ernst Simonson and Samuel S Blankstein 701 

Sulfonamides Passage into Spinal Fluid and Rectal Absorption Wind- 
sor C Cutting and Ernest H Sultan 708 

Streptococcal Meningitis; Four Cases Treated with Sulfonamides in 
Which the Etiological Agent Was an Unusual Streptococcus Low- 
ell A Rantz 716 

Recent Advances in the Care of the Comatose Patient Barnett A 

Greene 727 

The Concentration of Creatine in Heart, Diaphragm and Skeletal Muscle 

in Uremia Harry Gross and Marta Sandberg 737 

Observations on the Comparable Effects of Protamine Zinc and Regular 
Insulin in Diabetic Patients Followed over a Period of Years 
Elaine P Ralli, Harold Brandaleone and Harry D Fein 750 

Convulsions in Paget’s Disease, Electroencephalographic Observations 

Joseph A Mufson and Paul Chodoff 762 

A Theory Explaining the Local Mechanism for Gastric Motor and Secre- 
tory Control and the Alteration of These Functions in Uncom- 
plicated Duodenal Ulcer Harry Shay, J Gershon-Cohen and 
Samuel S Feis 772 

Case Reports 

Thrombocytopenic Purpura and Carcinoma of Stomach; Report of 
a Case with Purpura Appearing after Subtotal Gastrectomy 
Willard H Willis . 782 

The Waterhouse-Friderichsen Syndrome Report of a Case in an 

Adult A T Kwedar 787 

Editorial 792 

Rcv'iews 796 

College News Notes 798 


NUMBER 5, MAY, 1942 

Gold Salts in the Treatment of Rheumatoid Arthritis, A Study of 245 
Cases Russell L Cecil, Wiiliam H Kammeker and Francois 
J DcPuume . - 811 

The Manifestations m the Skin and Mucous Membranes in Dcrma- 
toniyositis, wdth Special Reference to the Differential Diagnosis from 
Systemic Lupus !•>> thematosus Harry Keil 828 

Multiple Tests of Hepatic Function in Gastrocntenc Malignancy, The 
\ alue of Bromsulphalein, Hippunc Aad and the van den Bergh 
Reaction in Detecting Hepatic Metastasis, with an Ev.iluation of 
Normnlite of the Hippuric Acid Test Moses Paulsov and Carl 
I Wmeh 872 



CONTENTS 


• • 

Vll 

Sonic Eflfects of Potassium Salts in Man Norman M Keith, Arnold 

E OsTERBERG and Howard B Burchell 879 

Treatment of Diabetes Mclhtus Mith Protamine Insulin Is a Persistent 
Glicosuria HarmfuP A Metabolic Study of a Severe Case Ed- 
^^ARD Tolstoi, Thomas P Almy and Vincent Toscani 893 

Subacute Bacterial Endocarditis, An Analysis of Fifty Cases with 

Autopsy Findings Harold Comonfort Denman ’ 904 

Periarteritis Nodosa with Case Reports George M Jones, Jr 920 

Anticipation and Diagnosis of Neurocirculatory Asthenia John T 

King ' 941 

The Clinical Manifestations and Diagnosis of Chronic Brucellosis 

Robert C Manchester 950 

Status Dysraphicus and Syringomyelia Bert E Mul\^y and Lea A 

Rieia' 966 

Eosmophilia and Pneumonitis in Chrome Brucellosis, A Report of Two 

Cases Kendall A Elsom and Franz J Ingelfinger 995 

Whither’ James Alexvnder Miller 1003 

Case Reports 

Masked Hj perthyroidism as a Cause of Heart Disease (with Report 
of a Case with Long Standing Auricular Fibrillation Cured by 
Subtotal Thyroidectomy) Samuel H Averbuck 1011 

Gonococcus Bacteremia with Joint and Skin Manifestations, Case 

Report Ruth C Foster 1018 

Editorial 1023 

Reviews 1027 

College News Notes 1029 

NUMBER 6 , JUNE, 1942 

Addison’s Disease Evaluation of Synthetic Desoxycorticosterone Ace- 
tate Therapy in 158 Patients George W Thorn, Samuel S 
Dorrance and Emerson Day 1053 

Primary Splenic Neutropenia, A Newly Recognized Syndrome, Closely 
Related to Congenital Hemolytic Icterus and Essential Thrombo- 
cytopenic Purpura B K Wiseman and C A Doan 1097 

Non-Operative Results in Ninety Patients with Abnormal Cholecysto- 
grams Staige D Blackford, Robert M Bird, Jr and S Ward 
Casscells 1118 

Heart Strain A Critical Review, The Development of a Physiologic 

Concept Aaron E Parsonnet and Arthur Bernstein 1123 

The Relationship of Upper Respiratory Infections to Rheumatic Activity 

in Chronic Rheumatic Heart Disease Irving R Juster 1137 

Periarteritis Nodosa, Report of Five Cases Morris IVl Banowitch, 

SiLiK H PoLAYES and Richard Charet 1149 

The Clinical Value of Sternal Bone Marrow Puncture Theodore H 

Mendell, David R Meranze and Theodore Meranze 1180 



VllI 


CONTENTS 


A Pathological Study of the Significance of the Systolic Murmur M S 

Rednick ' 1197 

Neuroblastoma (Sympathoblastoma or Neurocytoma) of the Suprarenal 

Medulla, Report of Three Cases Ralph M Thompson 1206 

Case Reports 

H Influenzae Bacteremia, Report of Two Cases Recovering Follow- 
ing Sulfathiazole and Sulfapyndme Chester S Keefer and 
Charles H R.\mmelkamp 1221 

Brucella Endocarditis of Congenital Bicuspid Aortic Valve Harry 

F Weciisler and Einar G Gustafson 1228 

Infectious Mononucleosis and Encephalom> elitis Burton L 

ZoHMAN and Edmund G Silverman 1233 

Uveoparotitis Marie L Carns 1239 

Chronic Mcningococccmia Complicated by Acute Endocarditis 

Robert B "Nye, Charles W Semisch and Louis Merves 1245 

Editorial 1253 

Reviews 1256 

College News Notes 1258 

Indcv 1267 



ANNALS OF 
INTERNAL MEDICINE 


\OLUME 16 


January, 1942 


Number 1 


ANTIBODY RESPONSE OF PATIENTS WITH 
PNEUMOCOCCIC PNEUMONIA TREATED 
WITH SULFADIAZINE AND 
SULFATHIAZOLE^ 

Dy M \x\\ i:le Fivi \m), D , F A C P , Elias Strauss, M D , and 
OsLEu L Peterson, M D , Boston, Massachusetts 

The iCvSullS of immunological studies of a laigc numbei of patients 
with pneumococcic pneumonia treated wnth sulfapyridine weie reported 
recently from this laborator)' ^ As fai as could be determined, the antibody 
response of these patients was comparable in eveiy respect to that resulting 
from spontaneous reco\ery of similar cases included in pievious im^estiga- 
tions in which the same methods were employed The tests used in the 
study of the serums from the sulfapjridine treated cases included agglutin- 
ins, whicli weie detei mined in eveiy instance, mouse protection tests, which 
w ere earned out in all cases due to some of the common pneumococcus types , 
and pneumococcidal and opsonic tests, Avhich w^ei e done only in a few cases 

Shortly aftei this paper w'as published, Kneeland and Mulhken ’ reported 
on the antibody formation in 19 cases of lobar pneumonia treated with sulfa- 
pyridine Employing only the precipitin reaction wnth type-specific poly- 
saccharide, they demonstiated an excess of antibody in only four of the 19 
cases, and even in these four cases antibodies were not noted until after the 
patients’ tempeiatuie had been noimal for about a week They concluded 
that sulfap}iidine has supplanted, at least to some degiee, the immune 
mechanism m cases treated with this diug They also felt that wdien anti- 
body formation did occur in sucli cases it proceeded at a slower rate 

* Reccncd for publication July 21, 1941 

From the Thorndike Memorial Laboratory, Second and Fourth Medical Services (Hai- 
\ard), Boston City Hospital and the Department of Medicine, Harvard Medical School, 
Boston 

This study was earned out with the teclimcal assistance of Mildred W Barnes and Clare 
Wilcox The chemical determinations were made by Elizabeth Shaler Smith and Alice N 
Ballou 
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than m untreated cases, probably because tlie stimulus to antibody formation 
was lessened through the action of the drug on the invading organism 

In a subsequent paper® the same authors, again employing only the 
precipitin test, demonstrated the appearance of an excess of type-specific anti- 
body m 16 of 21 patients with lobar pneumonia treated with sulfathiazole 
They interpreted their findings as indicating tliat there is a greater stimulus to 
antibody formation in patients treated with sulfathiazole than in those treated 
with sulfapyridme This, in turn, led them to the conclusion that sulfa- 
pyridine was a more powerful antipneumococcal agent than sulfathiazole 

Because of the importance of these implications with respect to the gen- 
eral problem of the relation of modern chemotherapy to the immune response 
to infections, it was felt that, in view of the wide discrepancies in the results, 
further studies u ere necessaiy In the present papei are presented the results 
of antibody studies in two gi oups of patients with pneumococcic pneumonia, 
one treated with sulfathiazole and the other treated with sulfadiazine Sera 
fiom these patients taken at intervals during and after chemotherapy were 
tested for agglutinins and mouse protective antibodies against the homo- 
logous type pneumococci and for precipitins against the corresponding type- 
specific polysaccharide This offered an opportunity to compare the results of 
the three tests in individual cases These results, together with those previ- 
ously reported, also permitted a comparison of the response of groups of 
patients treated with three different sulfonamide drugs 

Materials and Methods 

The patients studied were all admitted to the Boston City Hospital dur- 
ing the 1940-1941 season and all had clinical and roentgen-ray CMdence of 
pneumonia For the most part, patients with Types I, II, V and VIII 
pneumococci were chosen, since these wcie the frequently occurring types 
\\luch ha\c been found in this laboratory to be most satisfactoiy' for mouse 
protection tests with sera of patients with pneumonia A few cases with 
other t}pes i\crc included, but protection tests were not carried out with their 
scrums A blood culture \\as made in c\ery instance be foie chug therapy 
Mas stalled Sjiiitum l\ pings Merc made both before and after mouse 
inoculation's Similar dosage^ Merc used in almost all cases, namely, an 
imtial dose of 2 or 4 grams folloMcd by 1 gram e\cry four horns until tieat- 
meut Mas -siopjied In a number of the sulfadiazine treated cases, hoM'Cver, 
the dost Ma» teductd to 1 gram e\er\ six hours after essential reco\ery had 
taken place 

Blood for the serological tc^ts and foi the chemical (letenmnalion of 
the concent ration of the drug Mas obtained at frequent uitcr\als during and 
»ft<r tlurap} '1 he nnnoi f^rolrdion Mere carried out In the simul- 
tamous movulaticn ot 0 2 t c of ‘'cruni and decimal dilutions of «:tock strains 
of pneumr)coeei Mlmh ha\o been kept at maxnmiiu \irulencc In frequent 
piss.i< 4 t 1 ill titer^ are rteordttl a^ tlu maximum number of fatal 
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tlo'^es pi otectLd !>) 0 2 c c o£ sci um No attempt was made to delei mine 
“end points” 1)) using serial dilutions of the patients’ seiums Some of 
the seiums wcie tested with as much as 10' lethal doses (0 01 c c of culture), 
but as a lule 0001 cc oi 10" lethal doses was the laigest amount of culture 
used The piotection of mice against the lattei dose of cultuie by 02 cc 
of serum mav be consideied as the equnalent of 5 units pei cc of serum 
Agglulutaitou^ wcie done h\ mixing seiial dilutions of scrum with an equal 
Aolumc of foim.dini7cd saline suspension of a full} giown culluic, incubating 
for Ino hours at 37"' C and leading after ovci night ice box storage The 
titer uas read as the final dilution of scuini which pioduccd grossly floccular 
agglutination Foi the picapitin tcst<i, both the method recommended by 
Bullo^^a. Bukant? and de Gara“ and that used by Kneeland and Mulhken" 
■were employed foi a large numbei of the seiums Since qualitatively 
similar results were obtained with both these methods, only the latter Avas 
used in subsequent tests Stock 1 1000 solutions of the type-specific poly- 
saccharides were used Pieliminaiy titrations w'eie made wuth seiial saline 
dilutions of these antigens against serial dilutions of aiitipneumococcus rabbit 
serums of known potency The latter dilutions w^eie made ni clear, normal 
human serum in order to approximate more neaily the conditions of the 
actual tests The optimum dilution of the polysaccharides for detecting small 
amounts of antibod} up to 100 units Avas found to be 1 50,000 and this 
dilution AAas therefoie used routinely In all instances final readings were 
made after an houi of incubation at 37° C and OA'ei night ice box storage 
All heaA'} precipitates Avere recorded as -] — [-) and definite positive tests Avith 
diluted serums AAerc also classified as -j — k All other definite positive tests 
Avith undiluted serum arc lecorded as -f- and those in AA'hich there was a veiy 
faint or doubtful precipitate AAere lecorded as + The agglutination and 
precipitin tests Aierc conti oiled AMth antigens of heterologous types, and 
saline controls Avere also included in the precipitin tests Chemical deter- 
minations of the drug concentration Avere earned out by the method of 
Bratton and Marshall Avith the aid of a Klett-Sumnierson colorimeter 

Results 

The lesults of the antibody studies in 48 patients who Avere tieated with 
sulfadiazine alone and recoveied are shoAvn in table 1 The results m 46 
similar cases tieated Avith sulfathiazole are gu-en in table 2 The more 
relevant data concerning the pneumonia and the therapy are also included 
m each instance When several successive serums obtained from the same 
patient shoAved identical results, only the first and the last of such seiums are 
listed None of the patients included m these two tables received antipneu- 
mococcus serum or vaccines and, because of the knoAvn antigenicity of the 
type-specific pneumococcus carbohydrates Avhen given mtiacutaneousIy,-“ 
skin tests AVith specific pol} saccharides Avei e not done at any time 

' Furnished by the Ledcrle Laboratories, Inc 
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Tvble I {Conhvued) 
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Tvblc II 

Patients Treated mth Sulfathiazole 


Num- 

ber 

Sex 

md 

URC 

r>pe 

Sulfa- 

Das 

of 

crisis 

Blood 

culture 

before 

treat- 

ment 

Results of tests 

1 
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Da> 
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1 

Da> 

of 
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ease 
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10 MAXWELL FINLAND, ELIAS STRAUSS, AND OSLER L PETERSON 


Table II {Continued) 


Num- 

ber 

Sex 

ind 

^KC 

Tjpe 

Sulfa- 

thiazolc 

therapy 

Da> 

of 

cnsK 

Blood 

culture 

before 

treat- 

ment 

Results of tests 

Day 
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0 
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0 
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0 
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0 

0 
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0 
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0 
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9 
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— 
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— 
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— 
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For explanation, see Matertah and Methods 
— = test not done 


A = arthritis (purulent) 
E = empyema 
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Almost all of the patients tested, both those treated with sulfadiazine ai 
those who received sulfathiazole, developed mouse protective antibody : 
about the time of essential clinical recovery (listed in the tables as the day ( 
crisis) or later In occasional cases these antibodies were found as early ; 
the fourth day of the disease, but m the great majority of the cases they we 
not demonstrated until the sixth day or later The maximum titers varu 
considerably In most cases the titers \\ ere found to increase gradually oy( 
the course of a few da} s, while in others the titers rose more rapidly 

Agglutinins appeared m the serum either at the same time as the mou: 
protective antibody or later They were demonstrated on the fifth day : 
occasional cases, but usually appeared on the seventh day or latei In r 
instance were agglutinins demonstrated in the absence of protection, althoug 
the reverse was frequently found When the protective titer rose gradual! 
the agglutinin titer usually followed However, there was no strict quantitj 
live correlation between the protective and agglutinin titeis In general, t! 
results of the protection and agglutination tests were very similar to tho: 
previously obtained in patients treated w ith sulf apyndme ^ 

The precipitin test with the homologous type-specific polysaccharide w£ 
the least sensitue of the thiee tests used In general, the results of this tei 
stood in about the same relation to the agglutinins as the latter did to t! 
pioteclnc titers In none of the sulfathiazole lieated cases were precipitii 
dcmonstiated in the absence of agglutinins or before the appeal ance of t! 
latter, but this did occur in occasional sulfadiazine tieatcd cases In sue 
instances, howxvcr, modeiate titers of mouse protection w'crc present at tli 
same time 

^Paticnl^ zvith Multiple Typez of Pneumococci Pneumococci of othc 
t}pcs, in addition to those noted, were identified in the sputum of nine of tb 
patients listed in tables 1 and 2 Among the sulfadiazine tieatcd patient 
T\pe TV pneumococci were found m case 11,1 >pe XX in case 17, T}pc YII 
111 case 18 and T\i)e XV in case 35 Among the sulfathiazole treated pr 
tients, I'ype HI iiiieumococci w'cre identified in cases 19, 31 and 33, T}^ 
\T1I 111 case 35 and T}pc XJX in case 40 The sciums in these patient 
were tested for the presence of agglutinins for their respecti\e tipe In on 
of the patients (ca^c 17. table i), agglutinins for T}pe XX weie found m 
till r of I 2 in each of the serums up to and including the ninth da}, wherca 
in tile iRM '■enim, obtained on the cle\cnth da}, the tiler was 1 8 In tw 
sulfatlna/ole treated jiaticni';. T}pc HI agglutinins weie found m the firi 
'^irum tested and the titers remained the same m later serums — m case 3 
the litiT was 1 \ .md in ca'-e 33 the titer was 1 2 In the other six patient 

aggUuinuis weie not demonstrated for the second pneumococcus t}pe in an 
of the hlorHk obtained 

Co\t < RueUitu/ Jrtspntumococcuz Strum in .'hli/tfinn to CUcmotlicrupy 
in addtti.m to the ease*s h'-ted m lablo" I and 2, thcie were* 14 patients witl 
'rsjH; 1. II, \' or \ III pi’eiunocoecus pneinnonia who reuned aniipneii 
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MaMmuiii Titers of Aittibodics in Recovered Cases of Pncuniococcus Types I, II, V ,ind VIII Pneuinonii 
Treated with Sulfadia/inc, Sulfathn/olc and Sulf.ipyridint 
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Superscripts represent the numbers of patients who had positive blood cultures before treatment 
+ summarized from previous report by Finland, Spring and Lowell ^ 
f The 2 bacteremic patients each acquired mouse protective antibody against 10 LD 
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mococcus scrum after one to fi\e da 5 ''S of chemothei apy and A\liose bloods 
were tested for antibodies Eight of these patients weie treated with sulfa- 
diazine and SIX with sulfathiazole Antibodies were demonsti ated m only 
three of the 14 patients in the blood obtained before the first dose of serum 
was given One patient treated wuth sulfadiazine de\ eloped agglutinins and 
protective antibodies but not precipitins, w^hereas in another treated with this 
drug and in one treated w'lth sulfatliiazole the antibodies Avere demonstrable 
by all three tests before antiserum w'as administeied In the remaining 11 
patients no antibodies could be demonstrated at this time In all the 14 
patients, including three who died, high titers of agglutinins, piecipitms and 
mouse protection for the homologous pneumococcus were found in all the 
bloods obtained after the antiserum w'as given 

Compansou of Aultbody Response in Patients Tieated with Three Dif- 
ferent Si{lfonaimde<; The maximum titers of antibodies obtained in all 
the recoAcred cases of sulfadiazine and sulfathiazole treated Types I, II, V 
and Yin pneumococcus pneumonia arc summarized in table 3 In this table 
is also included a summai) of the results of protection and agglutination tests 
111 the corresponding sulfapyridme treated cases prcviousl} reported ^ Theie 
was no significant dififcrcnce in the results obtained in each of the thiec 
gioups of cases This is best seen by comparing the lesults of the mouse 
protection tests in the T}pe I cases While some vaiiations are noted 
among the olhei t}pcs, they arc not great considering the limited numbers of 
c.ises and the large number of Aanablcs invohed 

Discussion 

'1 he data picsenled indicate that, geneially speaking, the antibod} re- 
sponse of patients with pneumococcus pneumonia who recovei following 
treatment with effectue sulfonamide drugs is the same regardless of the 
drug used Fnrtheimore, a comparison of these results wnlh the results 
of comparable ‘•tudies m similar patients without chemotherapy or specific 
serotherapy iiulitates that the antibod} i espouse is not influenced by chemo- 
tlierap} This is in accoid with the findings m experimental pneumococcal 
infections in mice treated with sulfap}ndinc fioin which jMcIntosh and 
Wlnlln concluded that “The administration of sitlphonamidc diugs lias 
no stimulating action on the body defences, nor does such administration 
affect till qiialit}, (jiiantity. or speed of production of recognised specific 
antibodies*’ Lc\mc. Lar-'^on and Bielcr likewise demonstrated the dc- 
\ok»pmcnt of .i high degree of specific mimunit} in rabbits cxpcrimcntall} 
injected wait Mrnlent pntuinoc^icci and treated with sulfap}ridnie The 
1 liter aiuhfi'-s began clumothcTap} one hour after the infection was jirodticcd 
riic) abo dtinon'traieti the doAilopmeni of a syiccies-xptcific nnmunit} which 
is <\p>it dile on she bisi- of their thoice oi the intr.icuianeous loute for the 

inttc'vaiv ‘ 
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The conclu‘'ions of Kiiccland and IMullilccii with lespcct to the effect 
of chcniotlicrapy on the antibody response to pncumococcic infections are not 
in agreement with the results of the picsent studies or AMth those previousl} 
reported * Like\Mse, then conclusion that sulfapyridine is a somewhat more 
powerful antipneumococcal agent than sulfathiazole has not been borne out 
liy the accumulated experimental and clinical data 

Summary and Conclusions 

Antibody studies ^^cre earned out in two groups of patients with pneumo- 
coccic pneumonia, one tieated with sulfadiazine and the other tieated with 
‘•ulfathiazole 

The antibody i espouse in these two groups of patients was very similar, 
as judged by the lesults of the mouse protection, agglutinin and precipitin 
tests 

The results of mouse piolection and agglutinin tests in these two groups 
of cases were essentially the same as those previously reported m sulfa- 
pyndine-lreated cases and m patients who recover without specific serum or 
cliemotheiap}' 

The precipitin test with t)pc-specific polysaccharide is the least sensi- 
tne of the three tests employed m this study as a measure of antibody pro- 
duction in patients w'lth pncumococcic pneumonia, the mouse protection test 
is the most sensitive and the agglutination test is intermediate 
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FURTHER STUDIES ON RECURRENCES IN PNEU- 
MOCOCCIC PNEUMONIA WITH SPECIAL 
REFERENCE TO THE EFFECT OF 
SPECIFIC TREATMENT ^ 

15} I£u \i> Str \Uijs., D , and M \\\\ lll Finlvxd, M D , F A C P , 

Boston, Massachusetts 

In* a prcMOU'' papci Finland and Winkler^ picsentcd an anal} sis of 57 
cases A\lth recuricnt attacks of pncuniococcic pneumonia Most of these 
cases occurred before the jircscnt classification of pneumococci " came into 
ii‘»e In a laige propoition of the cases, the pneumococci weie, theiefore, 
classified as Group T\' Since that time, a much laiger group of cases has 
been accumulated Pneumococcus t}ping has impioved m efficiency as a 
result of the introduttion of the Ncufcld method® and of the more complete 
classification of the t}pes Much new information also has been gained 
about the “ highei ” t}pes of pneumococci, especially with respect to their 
role m carnci states and as incitants of disease Dining this period, moie- 
o\ er. pi ofound changes ha^ e occurred in the ti catment of pneumonia The 
use of specific aiitipneumococcic serums foi types othei than I and II and, 
m the past three }cais, the intioduction and extensive employment of sul- 
fonamide drugs ha^e appieciably altered the couise and outcome of attacks 
of pneumococcic pneumonia The present study uas undertaken m an at- 
tempt to determine u hethcr any definite change has occurred in the incidence 
or character of the recurrences m pneumonia as a result of the improved 
bacteriologic methods, the extended knowledge of pneumococcus types and 
new er methods of treatment 

Selection or Cases 

The patients ueie tieated for all their attacks at the Boston City Hospital 
and, in all but a few instances, they were tieated on the Medical Sei vices to 
which are admitted only patients over 12 yeais of age No patient included 
in the first report is considered heie unless he subsequently had another attack 
of pneumococcic pneumonia Each patient had two oi more distinct attacks 
of pneumonia with characteristic physical and loentgenographic findings dui- 
ing each attack One oi more types of pneumococci were isolated and iden- 
tified serologically during each attack Each patient was discharged and 
well before the onset of the succeeding attack, this arbitrary criterion being 
used to distinguish “recuirence” from “relapse” Attacks of pneumonia 
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m which pneumococci weie not isolated weie excluded The usual methods 
were employed for the isolation and typing of pneumococci 

Analysis of Cases 

The following featuies of the cases will be considered Age, sex and 
color, the numbei, character, and location of the pulmonary lesions in the 
recurrent as compared with the initial attacks, the inteival between attacks, 
the pneumococcus types , the occurrence of positive blood cultures , the mor- 
tality in the recurrences, and the influence of the vaiious kinds of therapy 
on the duration of disease and the frequency of recurrences A limited 
number of observations regarding antibodies is also included 

Age, sex and coloi Of the 168 patients with recurrent attacks of pneu- 
mococcic pneumonia all but one (aged 4) were over 13 years of age, and 37 
were 50 years of age or older at the time of the initial attack Forty-eight, 
or 26 2 per cent, of the patients were females All but 12 were white 
Number of lecurrences The 168 patients had 191 recuirent attacks of 
pneumococcic pneumonia In each of four patients, there were four recur- 
rences (five attacks) , in 14 cases there were two recuirences (three attacks) ; 
and the remaining patients each had a single recurient attack In the various 
tabulations, each recurrence is correlated with the initial attack unless other- 
wise indicated 

Character of the pidmonaiy lesion In tlie initial attack 128, or 76 per 
cent, of the patients had lobar pneumonia and 40, or 24 per cent, had an 
atypical pulmonaiy lesion Of the 191 recurrent attacks, 132 or 69 per cent 
were lobar pneumonia The character of the lesion in the fiist attack and 
m each of the succeeding attacks in the same patient are compared in table 1 


Table I 

Comparison of Pulmonary Lesions m First Attacks and m Recurrences 


First Attack 

Recurrence 

Number 

Per Cent 

Lobar 

Lobar 

113 

59 

Lobar 

Atypical 

34 

18 

Atypical 

Lobar 

19 

10 

Atypical 

Atypical 

25 

13 

Total recurrences 


191 

100 


Nearly thiee-fifths of the patients had lobar pneumonia in both the initial 
and the recurrent attacks In less than 30 per cent of all the attacks the 
character of the lesion was different m the first and in subsequent attacks in 
the same patient 

Location of the pulmonary lesions In table 2 the lobes involved in the 
initial and the recurrent attacks are compared Eleven recurrences (of the 
total of 191) were omitted for lack of pertinent data The frequency with 
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Coinpjrjson of Lunc; linoUcmcnt During First and Recurrent Attacks 
of Pneumococcus Pneumonia 
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which the ^aIlous lobes weie iiiAohecl, both in the initial attack and in the 
1 ecurrences, was not essentially different from wdiat has been found in large 
series of unselected cases of pneuinococcic pneumonia * There was no tend- 
ency for the recurrence to invohe the lobe affected in the first attack more 
than an} other lobe The incidence of bilateral involvement in the early and 
later attacks was nearly identical The recurrences, therefore, tended to be 
neither moie localized nor more extensn^e than the initial attacks 

Secondaiy pneumonias Chrome pulmonar} disease to which the at- 
tacks of pneumonia were thought to be secondary w^as present m 25, or 15 
per cent of the patients Eight patients had chronic bronchiectasis , 13 had 
chronic passive congestion of the lungs due to various types of heart disease , 
two had chronic pulmonary tubeiculosis, one had a lung abscess, and an- 
other had Boeck’s sarcoid involving the lungs These 25 patients ac- 
counted for 32 recurrent attacks Only three had more than two attacks 
Two of the three subjects who each had five attacks of pneumonia had 
broncliiectasis 

Interval between attacks (table 3) The shortest interval between essen- 
tial recovery from one attack and the onset of another was seven days, the 
longest was 18 years Of the 12 recurrent attacks which occurred within 
two months of tlie preceding attack, eight were in subjects with bronchiec- 
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Table III 

Interval Between Attacks of Pneumococcus Pneumonia 


Interval 

Number of 

Attacks 

Number of Attacks 
with Same Type in 
Successive Attacks 

Less than 2 months 

12 

6 

2 to 6 months 

27 

11 

6 to 12 months 

27 

4 

1 to 3 years 

59 

10 

3 to 5 years 

36 

5 

5 to 10 years 

20 

1 

10 or more years 

10 

0 

Total 

191 

^ (19 4%) 


tasis, and in four of these eight the same type of pneumococci was isolated 
in each of two successive attacks Of the 27 recurrences after two to six 
months, 12 were m subjects with dironic pulmonaiy disease, but only two 
of these weie recurrences with the same type of pneumococcus m successive 
attacks Of the 153 attacks that recurred after six months, only 12 were 
in patients with chronic pulmonary disease It is usually thought that 
patients with chronic pulmonary disease are more likely to have recurrences 
of pneumonia at shorter intervals than those with otherwise normal lungs 
Altogether, the same type of pneumococcus was isolated in two successive 
attacks in the same subject in 37 of the 191 recurrences, or 19 per cent 
In the 39 instances in which successive attacks occuired within six months, 
the same type was obtained both times m 17, or 46 per cent, while in the 
successive attacks that were more than six months apart, the same type 
occurred m 20 of 152 cases, or 13 per cent In other words, successive 
attacks were associated with the same pneumococcus type three and one-half 
times as often if they occurred less than six months apart than if they oc- 
curred more than six months apart As the interval between attacks in- 
creased, the frequency with which the same pneumococcus type appeared in 
successive attacks decreased progressively This was equally true for pa- 
tients with and for those without underlying chronic pulmonary disease 
This may imply that persistence of pneumococci either in the carrier state 
or in foci of infection, rather than exogenous reinfection, accounts for a 
large proportion of the early recuirences of pneumonia with the same type 
of pneumococcus Although in the majority of convalescent patients the 
homologous pneumococci disappear m a few weeks,® it is known that they 
may persist for as long as 25 months after an attack of pneumonia ® 

Pneumococcus types The frequency with which various types of pneu- 
mococci weie isolated during the first and subsequent attacks is listed in 
table 4 The types in each of 20 patients in whom multiple types of pneu- 
mococci were isolated during one or more attacks are excluded fioni this 
table and shown sepaiately m table 5 These results may be compared with 
data on a large number of cases of pneumococcic pneumonia repoited from 
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Table III 

Interval Between Attacks of Pneumococcus Pneumonia 


Interval 

Number of 

Attacks 

Number of Attacks 
with Same Tj pe in 
Successive Attacks 

Less than 2 months 

12 

6 

2 to 6 months 

27 

11 

6 to 12 months 

27 

4 

1 to 3 years 

59 

10 

3 to 5 years 

36 

5 

5 to 10 years 

20 

1 

10 or more years 

10 

0 

Total 

191 

37 (19 4%) 


tasis, and in four of these eight the same type of pneumococci was isolated 
in each of two successive attacks Of the 27 recurrences after two to six 
months, 12 were in subjects with chronic pulmonaiy disease, but only two 
of these were recurrences with the same type of pneumococcus in successive 
attacks Of the 153 attacks that recurred after six months, only 12 were 
in patients with chronic pulmonary disease It is usually thought that 
patients with chronic pulmonary disease are moie likely to have recurrences 
of pneumonia at shorter intervals than those with otherwise normal lungs 
Altogether, the same type of pneumococcus was isolated m two successive 
attacks in the same subject in 37 of the 191 recurrences, or 19 per cent 
In the 39 instances in which successive attacks occurred within six months, 
the same type was obtained both times m 17, or 46 per cent, while in the 
successive attacks that were more than six months apart, the same type 
occuried in 20 of 152 cases, or 13 per cent In other words, successive 
attacks were associated with the same pneumococcus type three and one-half 
times as often if they occurred less than six months apart than if they oc- 
curred more than six months apart As the interval between attacks in- 
creased, the frequency with which the same pneumococcus type appeared in 
successive attacks decreased progiessively This was equally true for pa- 
tients with and for those without underlying chronic pulmonary disease 
This may imply that persistence of pneumococci either in the carrier state 
or in foci of infection, rather than exogenous reinfection, accounts for a 
large pioportion of the early recuirences of pneumonia with the same type 
of pneumococcus Although in the majority of convalescent patients the 
homologous pneumococci disappear in a few weeks,® it is known that they 
may persist for as long as 25 months after an attack of pneumonia ° 
Pneumococcus types The frequency with which various types of pneu- 
mococci were isolated during the first and subsequent attacks is listed in 
table 4 The types in each of 20 patients in whom multiple types of pneu- 
mococci were isolated during one or more attacks are excluded from this 
table and shown sepaiately in table 5 These results may be compaied with 
data on a laige number of cases of pneumococcic pneumonia reported from 
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this hospital for the penocl fioni 1929 to 1936* This comparison has the 
ad\aiitagc that the cases in both sciies A\eic chawn from the recouls of the 
*?ame hospital, and, to a ccitam extent, m the same period of time In that 
repoit, 79 per cent of 2229 cases of lobai pneumonia weie associated with 
jmenmococci of tjpes I, TI, III, Y, VII and VIII, while 21 per cent were 

TvBir IV 


G)mpin>'on of Picilominant rvpc-' of Pneumococcus Rcco\ciecl During First 
\t tack and During Recurrence 


r>pe 

rir«i 

Vtnek 1 

1 

Recurrence 

Number ■nith Same Ts pe 
in Tiriit Attack, and 
Recurrence 

Number 

Per Cent 

Number 

Per Cent 

I 

31 

18 7 

18 

10 8 

4 

II 

19 

11 4 

16 

96 

3 

in 

26 

15 7 

20 

120 

9 

\ 

7 

42 

6 

3 6 

0 

MI 

11 

66 

12 

7 2 

0 

VIII 

1 '2 

72 

13 

78 

2 

lvpc«i I, II. Ill, 






\,\II, VIII 

106 

1 

63 9 

85 

51 2 

18 

IV 

1 

3 

1 8 

8 

48 

0 

\I 

S 

48 

5 

30 

0 

IX 

3 

1 8 

3 

1 8 

0 

X 

6 

36 

2 

1 2 

0 

XI 

6 

36 

2 

1 2 

0 

XII 

2 

1 2 

6 

36 

0 

XllI 

2 

1 2 

0 

0 

0 

XIV 

5 

30 


42 

1 

XV 

2 

1 2 


1 8 

0 

XVI 

i 

06 


1 2 

0 

XVII 

1 ! 

06 


30 

0 

XVIII 

6 

36 

1 1 

06 

1 

XIX 

3 

1 8 

12 

72 

1 

XX 

2 

1 2 

11 

66 

0 

XXI 

1 

06 

3 

1 8 

0 

XXII 

1 

06 

0 

0 

0 

XXIII 

1 

06 

1 

06 

0 

XXV 

3 

1 8 

2 

1 2 

0 

XXVII 

0 

0 

1 

06 

0 

XXVIII 

0 

0 

2 

1 2 

0 

XXIX 

0 

0 

2 

1 2 

0 

XXXI 

1 

06 

2 

1 2 

0 

XXXII 

2 

1 2 

0 

0 

0 

Unclassified 

i 

1 

. . 1 

06 

1 

06 

0 

\n "Higher types" 

60 

36 1 

81 

48 8 

3 

Total 

166 

100 

166 

100 

21 


associated with other types (IV, VI, IX-XXXII) In the present study, 
64 per cent of the first attacks were associated with types I, II, III, V, VII 
and VIII while m the recurrences only 51 pei cent of the cases had pneumo- 
cocci of these six types This might imply that the type distribution m the 
present series of cases was atypical in that there was m each instance a 
































22 


IZLIAS SIRAUSS AND MAXWELL FINLAND 


laiger proportion of “ higher ” types However, as already noted, 24 pei 
cent of the initial attacks were atypical or bronchopneumonias, and 31 pei 
cent of the recuiient attacks weie in that category In the series referred to 
previously," it was found that onl}'^ 43 9 jjer cent of 619 cases of atypical 
pneumococcic pneumonia were associated with types I, II, III, V, VII and 
VIII In the present cases there was a somenhat gieatei proportion of 
atypical pneumonias in the recuriences than in the initial attacks When 
due allowance is made for this factor, the type distribution m both tlie initial 


Table V 

Multiple Types of Pneumococci Isolated During One or More Attacks of Pneumonia 


Case 

Pneumococci Isolated 

i 

Associated Disease 

ber 

First Attack 

Recurrence 

4 

BMC 

(1) IX, XIX, BMC 

(2) XXIX, BMC 

(3) IX, XVI, BMC 

(4) IX, XVI XXIX 
XXXIII, BMC 

Bronchiectasis 

1 

22 

III 

IX, XXIX 

Lung Abscess 

28 

VII. XIII 

V 

31 

VII, VIII 

V, VIII 


39 

III 

III, X 


41 

X 

VII, XXVIII 


46 

XVI 

XI. XVI. XVII 

CPC 

54 

VIII (BC), XXIX (Emp ) ! 

XXII 

Emp (first attack) 

59 ! 

Ill 

III, I (BC) 

CPC 

60 

XVIII 

I, XVIII 


72 

III, X 

III 


78 

I 

(1) IV 

(2) VII 

(3) III, XI 

(4) HI. V 


91 

III 

XIX, XXVII 


103 

III, XI, XVII 

III, VIII, XV 


108 

XVI, XXXII 

VII 


133 

I 

XXII, XXIX 


151 

VIII 

VIII, XX, XXIX 

CPC 

171 

VI, VIII 

XV, XIX 

184 

VII, XXIX 

XII, XVII, XXIX 

Bronchiectasis 

187 

I 

X, XIII 



BMC = Friedlander bacillus, tvpe \ 

BC = blood culture 
Emp = empyema 

C P C = chronic passive congestion of lungs due to heart disease of various types 


and recuirent attacks Avas about what might be expected in a series of un- 
selected cases including both lobar and atypical pneumonias 

The number of instances in Avhich the same type of pneumococcus was 
isolated in both the initial and recurrent attacks in the same patient was too 
small for the percentage distribution of types to be of particular significance 
Nevertheless, the proportion of Types I and II was about what would be ex- 
pected on the basis of the usual frequencj of occurience of these t)pes in 








Ri:CURKi:XCi:S 1K PNCUMOCOCCIC PNCUArONIA 


23 


pneumonia 7'} pc TIT, ho\vc\ei, accounted foi 14 of the 37 cases with the 
same t j pc in both attacks At least two explanations ai e suggested for this 
high incidence of recurrences \Mth this tjpc Type III is known to be one 
of the most ficquent tjpes isolated from healthy cairicrs In addition, there 
IS reason to cxiicct icmfcclion with this type ficqucntly, since nearly onc- 
third of the cases of 7'ypc III lobai pneumonia at autopsy were found to 
lia\ c grohs 01 microscopic abscess formation in the lungs ” 

In some cases m the present senes, pneumococci wcic associated with 
othei oigamsms including Fi ledlander’s bacillus, influenza bacilli, staphylo- 
cocci and hemolytic streptococci I'lie relation of the pneumococci to the 
etiolog}* of the pneumonia, in some of these cases, may be open to some 
doubt 

In table 5, the cases \\ith multiple types of pneumococci in one or more 
attacks are listed In case 4, an example of chronic Friedlander’s bacillus 
infection of the lungs, the -various types of pneumococci weie probably of 
little etiological significance It has been pointed out that other organisms, 
including pneumococci, tend to appear m the sputum of patients with chronic 
Friedlander’s bacillus pneumonia In seven of these 20 cases, the existence 
of chronic pulmonary disease made it likely that some, if not most, of the 
multiple tjpes of pneumococci found were earner types The frequency with 
which certain t}pes appeared in this group of cases was notable Type III 
was found 12 times, Type VII, five times, VIII, six times, XVI, four times, 
and XXIX, se^en times 7'he frequent presence of these types m repeated 
attacks of pneumonia suggests stiongly that they were carrier types 

In a few cases, both types isolated m a single attack of pneumonia ap- 
peared to be Significant oigamsms Thus, in case 54, Type VIII was isolated 
from the blood and Tjpe XXIX fiom emp 3 ^ema fluid In case 60, in the 
first attack Type XVIII was present in the sputum while in the recurrence 
Types I and XVIII were present in both sputum and empyema fluid 

Bactcicmia A recoid of one or more blood cultures taken during the 
initial attack was available in 135 cases Eighteen of these were positive 
for pneumococci, a bacteieniic late of 13 3 per cent In tlie 191 recurrences, 
the results of blood cultures were recorded in 179 , 29 were positive for 
pneumococci, or 16 2 per cent To make a valid comparison between the 
two groups, however, the fatal lecurrences had to be excluded The cor- 
rected bacteremic late for recurrent attacks which ended in recovery was then 
13 1 per cent There was, therefore, no difference between the incidence of 
bacteremia in initial attacks and in non-fatal recurrences Moreover, these 
rates are similar to the incidence of bacteremia reported m a senes of 853 
non-fatal cases of pneumonia in this hospital 

Five patients had bacteremia in both the first and subsequent attacks 
Only one patient had bacteremia of the same type (II) in successive attacks, 
and these occurred 12 montlis apart The following types were involved 
m successive attacks in the othei four patients V and XIX, XI and XIV, II 
and VII, and VIII and III One other patient had bacteremia with Type 
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XII in. the second attack, and Type XI in the thud attack, but a negative 
blood culture in the initial attack 

Mortality Theie were 21 deaths in 191 lecuiient attaclcs of pneumonia, 
a mortality of 11 per cent This is considerably lowei than the aveiage 
during the period of this study in this hospital In 112 of these recuirent 
attacks, specific theiapy in the form of antipneumococcus seiums, sulfona- 
mide drugs (sulfapyndine, sulfathiazole and sulfadiazine), or a combination 
of seium and sulfonamides was used The moitahty m this specifically 
treated group was 1 1 6 pei cent In 79 attacks m which no specific treatment 
was given the moitahty was 10 1 per cent Although the propoition of 
subjects over 50 years of age and those with multiple lobe involvement was 
approximately the same m both treated and untieated groups, the formei 
had a bacteiemic late of 21 per cent while in the untieated cases, the bac- 
teiemic late was only 6 per cent It is obvious that the subjects who were 
treated were, on the whole, moie seriously ill on admission and would be 
expected to have a higher mortality rate Some of the patients who le- 
ceived no specific theiapy weie already recovering from their attack at the 
time of admission to the hospital 

Eight of the 29 patients who had bacteieniia during recurient attacks 
died Of these 29 patients, 23 were tieated with specific therapy and four 
died, of the five untreated bacteremic patients, thiee died Two-thirds of 
the 21 patients who died were over 50 yeais of age Five patients died of 
complicating diseases independent of the pneumonia 

Dif'jotwn of acute disease in non-fatal attacks The duiation of acute 
illness during initial and subsequent attacks was one indication of the lelative 
seventy of recurrent pneumonia In making such a compaiison the effect 
of treatment of each attack was considered since specific therapy might be 
expected to modify the duration of an attack In table 6, 128 initial attacks 


Table VI 

Duration of Acute Illness (Non-fatal Attacks) in Relation to Fheiapy 


Therapy of 
hirst Attack 

Num- 

ber 

of 

Cases 

Recurrence 

No Specific Therapy 

Specific "1 licrapj 

Duration 

Same 

within 

2 Da>s 
in Both 
Attacks 

Recur- 

rence 

2 or 
More 
Days 
Loneer 

Recur 

rcnce 

2 or 
More 
Da>s 
Shorter 

1 ot-il 

1 

Duration 

Same 

within 

2 Days 
in Both 
Vttacks 

Recur- 

rence 

2 or 
More 
Da>s 
Longer 

Recur 

rence 

2 or 
More 
Days 
Sliorter 

Total 

No specific 
therapy 

80 

12 

(38%) 

4 

(19%) 

14 

(44%) 

(1W%) 

14 

(29%) 

6 

(13Vo) 

9Q 

(58%) 

48 

(100%) 

Specific 

tlicrapt 

48 

6 

(46%) 

I 

5 

(39%) 

2 ' 
(15%) 

13 

(100%) 

21 

(60%) 

6 

(17%) 

8 

(23%) 

35 

(100%) 

1 otnl 

128 

IS 

11 

16 

45 

35 

12 

36 

83 
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,incl the same nnml)ei of non-fat. il iccnii cnees wcic compaiccl Twenty-one 
fal.il attacks and 41 attacks m ^^hlch eithei the onset or termination was 
indefinite weic omitted “ Specific Ihciapy ” icfcis to ticatment with anti- 
pncumocnccii'* seium (hoi sc oi lahbit), sulfonamide duigs (sulfapyridine, 
sulfathiazolc and siilf.adiazmc), oi both Of 48 patients who had no therapy 
m the first and specific therapy in the lecuirencc, nearly three-fifths had an 
attack of shorter duiation in the iccuricncc than m the initial infection 
This might he exjieclcd as the result of specific treatment Among the 
patients ^^ho had the benefit of specific therapy duiing both attacks the duia- 
tion of acute illness ^^as the same in both initial and recurrent attacks m 
three-fifths of the cases In the group who had no specific therapy in either 
attack moic than SO per cent of the lecurrenccs w’eie of the same duration or 
shorter than the initial attack It would seem, therefore, that apart from the 
effect of specific treatment, the duration of acute illness in recuriences tends 
to be the same or shortei than m the fiist attack 

On the whole, the recunent attacks W'eie, therefore, less severe than the 
gencial run of pneumonias in this hospital as judged by the mortality, the 
incidence of bacteieinia, and the duration of acute illness 

F)cquaicy of jccuncucc at i elated to type of theiapy There is a sug- 
gestion in the iccent lileiature that recurrences of pneumococcic pneumonia 
ma} be more fiequenl in patients treated with sulfonamide drugs in then 
fiist attacks than was the case with serum therapy Hodes and his asso- 
ciates treated 71 children with pneumococcic pneumonia wuth sulfapyridine 
and noted that four had a second attack wnthin tw'o wrecks of the cessation of 
the iherap) In thiee of these the relapse was caused by the same organism 
as in the fiist attack Davies, m a seiies of 154 cases m infants and 
children treated with sulfapyridine, had three recurrences at inteivals of from 
10 days to four months In each case the same type of pneumococcus was 
found in successive attacks Caiey'* treated 387 infants and children with 
sulfapyridine or sulfathiazolc alone, and 148 wnth the combination of specific 
serum and sulfonamides None of the patients treated wnth combination 
therapy had lecurreiices within a year, but 11 of the patients treated originally 
w ith drug alone had a recurrence wnth the same type of pneumococcus from 
three to seven days after discharge from the hospital Among adults, 
Dow'ling and Abernethy^® repoited that six patients of 339 treated with 
sulfapyridine had recurrences after an interval of from nine to 25 days 
Four were treated wnth sulfonamides alone and two with both serum and 
drugs No case had the same type of pneumococcus in the recui rence as in 
the first attack Hamburger and Ruegsegger reported a recurrence of 
Type I pneumonia two weeks after lecoveiy from an initial attack of Type 
I pneumonia Sulfapyridine was given both times The patient had bac- 
teremia m the first attack and empyema during the second 

These reports laise a number of questions m regard to the frequency 
and nature of recurrences of pneumococcic pneumonia in relation to chemo- 
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therapy (1) Is the incidence of lectiri cnees diffeient in adults and children^ 
(2) Is the incidence of recurrences diflferent when the initial attack is tieatcd 
with seium oi sulfonamides, or without either of these remedies^ (3) Is 
there a greater tendency for recurrences with the same type of pneumococcus 
when the fiist attack is treated with drugs ^ (4) Is the interval between 

recurrences shorter m drug-treated patients^ The factor of antibody re- 
sponse in relation to therapy will be considered m a subsequent section 

We have attempted to analyze our data with these questions m mind 
Since all but one of the patients m this leport were adults, no data aie 
available with regard to the f requenc}^ of i ecurrences in children Greene 
repoited that 80 out of 561 children (18 2 per cent) had moie than one attack 
of pneumonia No bacteriological data were presented nor was specific 
therapy employed In adults, it has been estimated that 15 to 20 per cent 
of patients with pneumonia have a histoiy of a previous attack of the dis- 
ease,^’ but no series of cases with bacteriological data has been reported 
with an incidence as high as that At present, it is impossible to say whether 
recurrences are more or less frequent in infants and children as compared 
with adults 

Since antipneumococcal serums have been employed extensively in this 
hospital for a number of yeais and sulfonamide therapy (exclusive of sul- 
fanilamide) has been in use only two and a half years, the total number of 
recurrences m the two groups cannot be compared We have, however, com- 
pared the frequency of recurrences wttinn tzuo years of an initial attack of 
pneumonia treated with specific serum, sulfonamide drugs, both serum and 
drugs, and no specific therapy 

In the past six years, m the Boston City Hospital, there were appioxi- 
mately 2000 untieated, non-fatal cases of pneumococcic pneumonia During 
this period, 60 patients returned to the hospital with a second attack of 
pneumonia within two years of the first untreated attack This is an inci- 
dence of 3 0 pel cent During the same period about 700 non-fatal cases of 
pneumonia were tieated with specific antipneumococcal seium alone Nine- 
teen of these returned to the hospital with pneumonia within two years of 
the first attack — an incidence of 2 7 per cent From October 1938 to June 
1941 about 1200 non-fatal cases of pneumococcal pneumonia were treated 
with sulfapyridine, sulfathiazole or sulfadiazine alone Of these, 18 or 1 5 
pel cent, treated with di ug alone in the first attack, had a i ecui rence within 
two years During the same period about 200 non-fatal cases were treated 
with both specific serum and sulfonamides, and six of these (3 0 per cent) 
had a recurrence of pneumonia within two years 

These figures are only approximate and by no means represent the actual 
incidence of recurrence of pneumonia within two years of the initial attack 
All the patients who had recurrences did not necessarily return to this hos- 
pital The estimates given lend no support to the idea that recurrences are 
moie frequent with drug therapy than in untreated patients or in those 
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trc.ilal with specific seiutn 'I'he incidence of lecinicnccs in tins senes of 
nduUs i<; c^senli.ilh similar to that icpoitcd in cliildien by Davies, <\nd Carey, 
and in adults In Dowlnij^ and Abcincthy Onh Modes icpoitcd a highei 
incidence (5 6 pei cent) in children 

In the three senes of cases m infants and childien quoted above all but 
one of the drug-treated patients had the same pneumococcus t>pe ni the re- 
cuirence as m the initial attack A summaiy of the data on this point ni 
the present scries of cases is gi\ cn m table 7 Although the number of cases 
IS small, there is a stiikmg tendency for the driig-ti eated cases and the diug- 
plus-seium-trcatcd cases to have the same type during initial and subsequent 
attacks Further anahsis of these cases, howevci. offers some explanation 
for these differences 

Of the 18 patients nho had a recuiience within two years of a drug- 
ti eated first attack, se\en had preexisting chionic pulmonary disease, and 
four of these had recuirenccs nith the same type Onl)' one of the 19 

I \nLE VII 

Uol.Ujon of Thcr.ip\ ui rir*;! \ttack to the Pneumococcus T>pe Found m 
Recurrences Within 2 Years 


Recumnee- Mitlim 3 Venrs 


Thenpx in Pir^t \H\ck. 

1 otal 
Number 

Number with i 

Same T\ pc 

Number with 
Different T>pe 

\o specific thcrap% 

60 

10 

SO 

Serum 

19 

3 

16 

Sulfonamide drugs 

IS 

10 

8 

Serum plus sulfonamides 

6 

3 

3 

Total 

103 

26 

1 

77 


serum-treated cases, and 10 of the 60 patients who had no specific therapy 
during the first attack had chionic pulmonary disease It is to be expected 
that recurrent attacks of pneumonia aie more frequent in patients with 
chronic pulmonaiy disease, and 39 per cent of the drug-treated group fell 
into that categor} 

Two of the 10 drug-treated patients who had a lecurrence with the same 
type had bacteremia in the first attack, two of the three patients who were 
treated wnth drug plus serum m the first attack and had a recurrence with 
the same tjpe had bacteiemia in the first attack On the other hand, none 
of the group treated wnth serum alone, or treated non-specifically, who had 
recuirences Avith the same type had bacteremia in the first attack Thus, the 
drug-treated gioup and the gioup treated wnth both drugs and serum had, 
on the w'hole, more seveie initial attacks It has been shown that focal 
purulent complications are more frequent in bacteremic than in non-bac- 
teremic cases The chance for the persistence of pneumococci in foci in 
the lungs oi elsewhere is probably greater in such cases 
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The aveiage inteival between attacks in the ch ug-ti catecl gioup was six 
months, in the clrug-pliis-serum-ti eated gioup 11 months, m the serum- 
treated gioup 17 months, and m the gioup without specific therapy, 11 
months It was shown (table 3) that the incidence of lecurrence with the 
same type was gieatest when the interval between attacks was less than six 
months 

When all factois aie considered it seems likely that the greater tendency 
for recurrences to occur with the same type in both attacks m patients 
treated with drug alone m the first attack is to be explained on the basis of 

(1) a higher percentage of chronic pulmonary disease, (2) a higher incidence 
of bacteremia m the first attack, and (3) a shorter interval between attacks 
The first two factors may be obviously chance occurrences m a small series 
of cases However, the greater number of patients with chronic pulmonary 
disease among those treated with sulfonamide drugs may have resulted from 
the more frequent inclusion of such cases for treatment with drugs where 
previously they were not considered for specific treatment and, therefore, 
less often studied bacteriologically The shorter interval between attacks in 
drug-treated cases would be of considerable significance if it should be sub- 
stantiated by fuither obseivations on a larger number of cases 

Immunity i eactions Antibody studies were done in a limited number of 
the patients who had two or more attacks of pneumonia Only those with 
the same type of pneumococcus in each of successive attacks will be con- 
sidered here These patients may be grouped, according to type of treatment 
and the antibody response, into several categories 

(1) Theie weie three patients who had seium treatment in the first at- 
tack with the development of antibodies, a recurrence with the same type of 
pneumococcus and no antibodies demonstrable on admission to the hospital 
at the time of the second attack One had Type II pneumococcus m both 
attacks, and two had Type III The shortest inteival between attacks was 
12 months One of these patients had three attacks of Type III pneumonia 
and received serum after the second attack The patient with Type II 
pneumonia had bacteremia m both attacks which were 12 months apart 

(2) Two patients received sulfonamide therapy in the first attack with 
the development of antibodies after crisis, and subsequently had a recurrence 
vith the same type of pneumococcus and no antibodies demonstrable at the 
time of the second admission to the hospital Both of these patients had 
Type III pneumonia in both initial and second attacks The interval be- 
tween attacks was six months in one case and 16 months m the other One 
case had bacteremia in the first attack, neither case had bacteremia in the 
recurrent attacks 

(3) Two patients had homologous type-specific antibodies after crisis 
in the first attack vhich were still demonstrable at the time of the second 
admission and before the crisis in a recurrent attack which was associated 
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^\^lh the vanK pncunionKcus Ixpe One patient had Type ] pneumonia foi 
Avhich bhe \\a'< tieatcd with hotli seiuin and sulfapyndinc, and homologous 
antibodies were dcnionstiated aftei the seium theiapy Six months latei 
she sulToied a iccmrence of T 3 pc I pneumonia Antibodies foi Type I 
pneumococci weic demonstrated m hei blood serum on admission to the 
liospital 24 hours after onset of the second attack She w'as tieated wnth 
sulfatlna7olc m the second attack w'lth prompt response The organism m 
this case was “ sulfonamide- fast ” and the case has been reported previously 
Another patient was tieated for Type I pneumonia w'lth sulfathiazole and 
sulfadiazine five months aftei rcco\ery from an initial attack of Type I 
pneumonia treated with sulfathiazole Antibody studies w'ere not earned 
out during the first attack, but one day after the onset of the tecurrence a 
high tiler of antibodies for Type I w’as demonstrable This patient had 
bacteremia during the first attack but not in the recurrence 

(4) Tw’o patients failed to develop antibodies after lecovery fiom the 
fiist attack and later had recurrences wnth the same type One of these 
patients w'as treated wuth sulfadiazine during his first attack of T 3 'pe I 
pneumonia He lesponded iapidl 3 ' to treatment, but developed no anti- 
bodies fi\ e da 3 s after crisis at w Inch time he left the hospital He returned 
four months later, again wnth Type I pneumonia, and again lesponded well 
to sulfadiazine therap} No antibodies w'ere demonstrable in the patient’s 
serum at the tune of the second admission, on the day of his crisis, nor during 
a period of three weeks after crisis The other patient had both T 3 'pes III 
and \TII m one attack of pneumonia dm mg wdneh no specific therapy was 
given No antibodies for either III oi VIII were demonstiable during con- 
^alescence fiom this attack Four years later he had anothei attack of 
pneumonia wuth Type VIII pneumococcus 

(5) Four patients w'ere treated with bivalent serum m the first attack and 
had recurrences w ith the second type which was not infecting the patient the 
first time, but for which antibodies were present in the antipneumococcal 
serum The intervals betw’een attacks varied from 21 months to eight years 
One othei patient had a recurrence wuth the same type (II) 21 months after 
receiving monovalent serum for Type II pneumonia Antibody studies were 
not done in these five cases 

In summary, therefore, patients may have two or more attacks of pneu- 
monia W'lth the same type of pneumococcus, regardless of whether they are 
treated with serum, with sulfonamides or non-specifically during the first 
attack, and regardless of whether or not they develop antibodies for the 
homologous type after the first attack Moreover, recurrences are noted 
despite the presence of homologous antibodies at the time of onset of the 
recurrence Since all these combinations occur, it is impossible to correlate 
the immunity state with the likelihood of lecurrence Such correlation must 
await the accumulation of a larger body of data than is available at present 
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Comment 

In geneial, the conclusions reached in the earlier study of recurrences^ 
have been confirmed in the present analysis of a considerably larger number 
of cases As in the first study more than three-fourths of the cases had the 
same type of pulmonary lesion (lobai or atypical) in both the first and subse- 
quent attacks The conclusion that the various lobes are involved with the 
usual frequency m both attacks and that there is no correlation between the 
site of initial involvement and that of lemfection has been confiimed m the 
present study In the present study bilateral involvement was no more 
frequent m recurrent attacks than it was in first attacks 

The inverse relation of the interval between attacks and the frequency of 
lecurrence with the same type of pneumococcus in successive attacks is more 
evident in the present study with the laiger number of cases The fre- 
quency of occurrence of the various types of pneumococci in both initial and 
recurrent attacks was about what might be expected in a series of unselected 
cases of lobai and atypical pneumonia The relatively frequent occurrence 
of Type III m successive attacks in the same patient may be explained by the 
known tendency of this organism to persist both in the healthy and in the 
convalescent carriers As in the previous study, the bacteremic rate in the 
recurrent non-fatal cases was not greater than in the initial attacks nor was 
the mortality higher than would be expected m a series of unselected cases 
In general, the initial attacks weie of ordinal y severity, as judged by bac- 
teremia, multiple lobe involvement and age distribution, in comparison with 
non-fatal but otherwise unselected attacks of pneumonia When the effect of 
treatment was taken into account, recurrent attacks were in the large majoiity 
of cases of the same duration or shorter than the initial attacks A similar 
conclusion was drawn in the first study 

There is no evidence from this study that lecuirences aie more frequent 
among drug-treated patients than among those treated with serum or with no 
specific therapy There ^^as, howevei, a greatei tendency for second attacks 
to recur at shortei intervals and for the same type to occur in both attacks 
than was obsei ved in the cases treated with serum or with no specific therapy 
This was only partially accounted for by certain chance factors such as a 
greater number of cases with chronic pulmonary disease and a higher bac- 
teremic rate m this group of cases The tendency for the disease to recur 
at shoiter intervals and with the same type in drug-treated cases is suggested 
also from pediatric literature and in the leport of Dowling and Aber- 

nethy^"' It is difficult at piesent to assess the significance of this finding 
It was evident from the previous study that the shorter the interval between 
attacks the more likely is the recurrence to be due to the same tjpe of pneu- 
mococcus as the original attack This is true regai dless of the type of ther- 
apy employed in the fiist attack and is independent of any underlying chronic 
pulmonary disease It may be related to persistence of the original infecting 
organism in the convalescent earner state 
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The role of imnuinit} in i elation to the tcnclcnc) to lecuiience of pneu- 
monia IS at ]ncscnt obsaiic EMtlcncc accumulated in this laboratory indi- 
cates that the antibod} response of patients treated A\ith sulfapyridine, sul- 
fathia/olc oi sulfadiazine is no different fiom that obseived in untreated 
patients who respond bj spontaneous ciisis"®’"^ Kneeland and Mulh- 
ken,®® on the contrary, interpreted then findings as indicating a poorer 
antibody i espouse in sulfapyridine treated cases From the piesent data it 
would appear that any gnen ca«;e ma 3 ^ oi may not have a recun ence with 
the same t)pc of pneumococcus iriespectne of whether he develops anti- 
bodies aftei the fust attack At the time of the recuirence humoial anti- 
bodies maj' oi lUii}* not be demonstiable Theie is, of course no way to 
predict w hat immunit) state w ill i esult followung an attack of pneumonia or 
how long <uch immunity w ill persist 

Summary and Conclusions 

A slvuh’ of 168 patients with 191 recurient attacks of pneumococcic 
pneumonia is presented The initial and subsequent attacks did not differ 
sigmficanth in the character oi site of the pulmonary lesions, or in the 
distribution of the tjpes of pneumococci involved There w*as no increased 
tendenc) for recuircnt attacks to be bilateral Chionic pulmonary disease 
was a predisposing factor in only 15 per cent of the patients In such 
patients, the attacks tended to lecui at shorter intervals The duration of 
the recuirent attacks was the same or shorter than the original infections 
The frequenc}’ w ith wdiich the same type was present in successive attacks 
w’as inversel} propoitional to the lengtii of the interval betw^een attacks 
Tjqie III was more frequently present in successive attacks than any other 
t 3 'pe Successive attacks wnth the same type of pneumococcus w'ere not 
more fiequent in patients wnth chronic pulmonary disease than in other 
patients Recuirences were not more frequent m patients treated with 
sulfonamide di ugs in the fii st attack than in those treated with serum or in 
those treated non-specifically, but there w'as a tendency in the drug-treated 
cases foi second attacks to occui wnth the same type and at shorter inteivals 
There is some indirect evidence that earl^^ recurrences with the same type of 
pneumococcus are associated wnth a persistence of the carrier state There 
IS no correlation between the antibody response and the tendency of pneu- 
monia to recur 
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TREATMENT OF THE NEUROSES BY 
CLASS TECHNIC ' 

By Sami PL 15 H\nDi:N, MD, FACP, Philadelphia, Penii’iyktaiiia 


Gkoi V i)i.\chotheiap} is not a new method of ti eating social and mental 
maladjustment Those mIio were distiessed of spnit and w^cie comforted by 
Chiist, Confucius and othci gicat teachcis weie guided b} then leaders m a 
way of life primaiih through gioup instruction All leacheis are, in effect, 
ps}chotheiapists who impart knowledge wheieby men maj attain to wnsdom 
and li\e moic happiK 

Class technic has been used m the tieatment of many vaiied disoideis 
M}' personal intioductioii to effective group ps)chotheiapy was under the 
tutelage of Dr Josejih Walsh at the White Haven Sanitarium The re- 
markable alteration in outlook and the ci cation of hope that Di Walsh 
effected in men and women at White Ha\en w^ere striking, but the effect 
upon the symptom of cough was even moie lemarkable Dr Walsh de- 
scribed the effect of coughing on the lesions of tubei culosis, and encouraged 
the patients to contiol the impulse to cough Older patients reminded newei 
ones to cxeicise such contiol and gave helpful suggestions, this pai ticipation 
in the progiam of each other’s improvement created a splendid morale, and 
it w'as actuall) unusual to hear a cough m a sanitaiium for the tieatment of 
tuberculosis ' 

Later, at the Philadelphia Geneial Hospital I participated m group in- 
struction of diabetics and of cases of neuiosyphilis in the out-patient de- 
partment I soon found that it w'as extremely helpful to have new patients 
called aside m small groups and informed of the natuie of then condition 
and given renew'ed hope thiough assurance that tieatment would be effica- 
cious As a consequence, many wdio regarded themselves as doomed because 
of having been told they had syphilis of the brain soon became encouraged 
and cooperatne These expeiiences dictated my decision to utilize group 
psychotheiap} in the routine handling of psyclioneurotics at the Presbyteuan 
Hospital 

At the present time the most successful exponents of group psycho- 
therapy as a means of ti eating the neuroses aie Pratt ^ of Boston and his 
co-workers, Harris = and Rhoades “ Their work has been carried on for 10 
years or moie Many others, among them LazelU and Wender,® have re- 
ported experiences wuth gioup psychotheiapy in a variety of conditions 

About a year ago w^e began the use of the group technic in the neurologi- 
cal department of the Presbyterian Hospital as a means of economizing on 
the staff’s time and effecting more satisfactory results than were obtained by 
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brief, individual interviews To this group were referied patients from 
the neurological and other dispensaries, patients whose complaints could not 
be demonstrated to have an organic basis and who were diagnosed as suffer- 
ing from neuioses The only requirements for referial to the gioup have 
been that the patients be intelligent, understand English, manifest some de- 
gree of willingness to cooperate in treatment, have no paiticularly objec- 
tionable traits, and are not too far advanced to be incapable of leacting 
emotionally 

The group has varied in size, with attendance langing from six to 17 
New members are admitted at any time during the year and are encouraged 
to continue, although about 20 per cent have dropped out An effort has 
been made to have at least one new member report each week, since this 
gives us the opportunity of repeating certain fundamentals weekly without 
the older membei s of the group being aware that such repetition is for their 
benefit 

The setting of the classroom is decidedly informal, and no particular 
seating arrangement has been planned except that we have encouraged the 
older members and those who have received most benefit to take places in 
the front of the room This they are rather anxious to do The class 
usually opens by taking the roll of members, recognizing and commenting 
upon those who have been regular in attendance, and congratulating any i e- 
turning backsliders The next few minutes are devoted to the new mem- 
bers, and a brief statement is made pointing out to them the reason for then- 
being referred to the class As a rule, each of them has had a personal inter- 
view with the physician prior to admission to the group, but once again it is 
repeated they aie being referied to the class because no evidence has been 
found that they are stiff ei mg fiom organic disease An explanation is given 
of how their varied symptoms are the result of transient alteration of func- 
tion of various organs, brought about by disturbance of nerve impulses as a 
result of anxiety or other emotion Their attention is called to the sensa- 
tions they may have experienced as a result of stage fright or other upsetting 
situations, and such sensations are compared to some of their symptoms As 
a rule, most of the patients complain of some cardio-respiratory or gastro- 
intestinal disturbance, so the effect of emotion upon the functioning of the 
gastrointestinal tract and cardio-iespiratory system is forcefully explained 
Veterans of the class aie usually requested to tell in their own words how 
their emotions produced symptoms which at one time they were sure had been 
due to organic disease Such recitals generally make a decided impression 
upon the newcomers 

After these brief and informal testimonials on the part of one or two 
members the effect of physical tension upon the nervous system is described 
The patients are informed that when tliey aie physically tense the nervous 
system is made far more leceptive to emotional or other stimuli They are 
then instructed in methods of relaxation They are asked to assume the 
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most comfoi talile po‘;ition possible, with the feet placed fiimly on the floor 
and the hands at the sides or ciossed comfortably in their laps They are 
then dnecfed to focus then attention upon a simple object in the fiont of the 
loom, and m a somewhat monotonous voice the leadci describes how^ then 
attention is being nan owed down to a few suggestions and to the object be- 
fore them A*? attention is fixed then minds become nioic tianquil and 
thc\ begin to e\pciicnce a comfoi table sensation of heaviness and diow'smess 
This ijpe of suggestion usuall) leads to effecthc lelaxation of the majoiitj 
of the mcmbeis, and some few' ha\e drifted into snoiing sleep On some 
occasion*:, instead of focusing attention on a single object, they are requested 
to visuah/e a scene which the examinei desciibes A soothing, pa'stoial 
vcene is then depicted and the patients are asked to signal when they vis- 
ualize it completely When they are lulled into a tranquil state by suggestion, 
encouraging statements and suggestions are repeated, and the djnamics of 
some particularly common symptom is usually discussed Latei, patients 
experiencing the particular sjmptoms undei discussion are asked for com- 
ment The discussion continues informally in this \ein Very frequently 
hypothetical cases are outlined and the patients are asked to submit wiitten 
comments on the cases described Quite often the cases aie those of mem- 
bers w’ho aie present, and the follow'iiig w'eek as then case is discussed such 
individuals frequently enter into the discussion w'lth great vigor They 
arc often requested to outline a plan or course of action for themselves w'hich 
IS argued pro and con by the group 

During the course of each session inspirational bits of poetry are quoted 
oi some helpful comments are made, and those w'ho have favorite phrases or 
bits of philosophy are urged to contribute their little gems In the early 
weeks of 'the class few were able to supply any particularly inspiring phrases 
or quotations, but after a few' w'eeks of attendance all of them sought to 
contribute inspirational messages w’hich they considered precious By this 
and other means each patient is made to consider himself an important mem- 
ber of the group 

When the class w'as new'ly fonned, as might be expected, most of the 
jiatients remained aloof w'hile waiting for the session to begin Later on a 
spirit of friendship and mutual interest grew up among them, and now they 
arrhe at the hospital earlier each w'eek m older to have more time to discuss 
A anous subjects w'hich they have m common They have found the group 
a new' forum that in eveiy w'ay satisfies their giegarious instincts 

The importance of symptom production through conflict is impressed 
upon the minds of the patients It is pointed out that conflict cannot exist 
m the presence of understanding We try to make them appreciate their 
phj'sical symptoms on a pathophysiological basis produced by emotion Dur- 
ing all lectures free use of examples and parables is made Many of the 
individuals in the group have had at least some contact with the misinter- 
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preted psychoanalytic concept of mental illness and have great difficulty ad- 
justing the biological and the social The duality of the personality in this 
respect is discussed, and the necessity of repression and harmonious com- 
promise IS emphasized Man’s gregarious nature is a topic of free discus- 
sion, primitive desiies and uiges with tlieir effect upon behavior are also 
subjects considered The desirability of die dominance of intellectually 
directed behavior over purely emotional reactivity is stressed Efforts are 
made to have patients lecognize the effect of resentment, bitterness and other 
destructive mental forces in the production of symptoms and to develop 
resignation, charity and finer qualities in their stead 

Thus far the number of patients treated in our group has been too small 
to warrant any statistical report, but among those who have had greater 
experience Harris ^ reported m 1939 that 68 per cent of the patients treated 
showed improvement varying all the way from complete freedom from all 
symptoms to lessening of one or two complaints In our small group 
several patients have reported remarkable improvement of gastrointestinal, 
cardiac and other visceral symptoms, with relief of pain, headache and de- 
pression being also frequently experienced Up to this time only one patient 
has discontinued attendance at the clinics because of complete recovery At 
piesent she is employed and cannot attend, but letters of greeting to the 
group and good wishes to the leader and individual members have been 
written on several occasions This patient appears to have undergone a com- 
plete change of peisonahty Several otliers are coming to the class less 
frequently, one, regaiding herself as entirely well but appreciating the in- 
spiration the class affords her, admittedly is attending only to help out with 
the newcomers 

In an analysis of the effects it is interesting to examine the mechanisms 
that make improvement possible Unquestionably, since all members are 
requested to supply a detailed written lecital of their symptoms and personal 
history, the mechanism of catharsis is an important one There has been 
definite evidence of the mechanism of transference, and theie is no doubt 
that some element of rivaliy for the attention of the leader has effected 
improvement After a few sessions most of the patients begin to feel of 
some importance since their opinion is asked m discussion of the emotional 
difficulties of anotlier member or hypothetical individual Unconsciously 
they begin to apply some of the suggestions to themselves There is little 
question that in the group “ mob psychology ” produces many of the results, 
and at certain of the sessions it has been apparent that a comment by a mem- 
ber IS taken up by others and regarded as a gem of wisdom to which they 
promptly give allegiance and report benefit therefrom It is interesting to 
note that when the group reconvened after a vacation of four weeks, they 
seemed to outdo each other in their desire to repoi t great improvement 
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Summary and Conclusion 

The gioup method of ti eating the ps)chQneuioses is one that affords a 
{laitial solution of the problem of the psjchoneurotic m the large urban hos- 
pital The same technic and mechanisms that are applied to the manage- 
ment of the individual can be applied m dealing with the gioup The 
organisation of such classes foi the management of the neuroses would, I 
feel, be an cffccti\c method of combating cults and quaclcs. With a little 
common sense and coiiMction an> individual, legardless of personality, 
should be able to effect benefit tin ough the gi oup management of the psycho- 
neuroses I Msuahze the method as one that would be of gieat value m 
combating nar neuroses 
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THE ROLE OF THE VERTEBRAL VEINS IN 
METASTATIC PROCESSES'^ 

By Oscar V Batson, M A , M D , Philadelphia, Peuiisyhama 

Miliary tuberculosis, eiysipelas, and tubeiculous adenitis have lesion- 
patterns characteristic of diseases spread by blood and lymph vessels These 
three diseases represent three types of spread In miliary tuberculosis, the 
arterial blood stieam distributes multiple foci at random In erysipelas, 
organisms invade a plexus of lymph vessels and multiply As a result the 
primary lesion enlarges, colony-like, from its margins In tubeiculous 
adenitis, the organisms spread in lymph vessels to multiply m the regional 
lymph nodes and lymph node chains Modifications of the typical patterns 
are common For example primar}^ lesions in the left side of the heart, or 
in the lungs, may give rise to solitary, instead of multiple artery-borne 
secondary foci An erysipelas-like lesion may appear atypical because of 
markedly irregular margins A lymph gland chain may be only paitially 
involved by disease and as a result tlie disease-pattern may appear discon- 
tinuous These three lesion-patterns lequire only the classical, elementaiy 
concepts of a blood and a lymph system to explain their sequence 

Several diseases with primaiy and secondary lesions, particularly tumors, 
do not spread in the simple patterns noted above The tumor metastatic 
patterns receive more attention than the patterns of infectious metastases, 
but the problem of spiead of either sort of a metastasis is the same The 
schema outlined above does not account for the high incidence of biam 
abscesses secondary to lung abscesses If these biain abscesses develop from 
solitary, artery-borne emboli, why should the brain be so frequently the site 
of lodgment The suggestion that the relation of the carotid arteries to 
the aortic arch is responsible for this frequency does not bear scrutiny — the 
secondary lesions occur in the brain only, not in other aieas of the head 
supplied by the common carotid arteries Caicmoma of the breast spreads 
to the other breast, to the ribs, to the vertebrae, or to any of these, and yet 
the lungs can remain free of disease This non-involvement of the lungs is 
hard to explain if metastatic emboli must go from the bieast to the right 
heart, to the lungs, and to the left heart before reaching the secondary foci 
noted above Even an open foramen ovale has been called upon to explain 
this paradox These “ aberrant ” metastases occur in as high as 40 per cent 
of cases ^ Lung capillaries too large to filter out cells m their passage 
through the pulmonary circulation have been suggested " Careful workers 
(Walther,^ Willis '*) find microscopic carcinoma lesions m many lungs which 
might seem to indicate that no actual paradox exists These interesting find- 

* Read at the Boston meeting of the American College of Ph 3 'sicians, April 21, 1941 
From the Graduate School of ^ledicine, Unnersitj of Pennsyhania 
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tngs <Io not wliollj clarify the piobleni It is necessary to know whe 
these microscopic lung lesions piecedccl, occui concmrently or follow 
larger metastases The microscopic size, suggesting a young lesion, 
indicate a tcrtiaiy lesion, i e one due to spicad from a metastasis 

Handle} ' dcMsed the theorj' of pcinieatioii of the lymph vessels by tu 
cell growth to explain the \aganes of spicad of carcinoma of the bn 
In brief, Handleys thcoii explains lesions at a distance by supposing an 
tensne er}sipclas-t}pc of a spread with the disappcaiancc of the disease 1 
m the tissues between the pnmai} and sccondaiy sites This theon 
difficult to fit to a case of priniai} tumor in the left breast with a soln 
metastatic lesion as remote as the i ight frontal bone 

Prostatic carcinoma spread lequires special consideration The defii 
diagnosis of piimaiy prostatic caicmoma is frequently first made by 
roentgenologist on finding metastases in the pelvis The metastatic patt< 
so characteristic as to w'arrant a positive diagnosis, is wholly unlike the pe 
l 3 miph chain pattern It seemed to me to resemble the vein plexus pattc 
The spread of piostatic carcinoma cells through the pelvic veins would 
w'lth the recent trend of thought Walther,’' Willis,* and others, belr 
that carcinomas spread by the Ijmphatic system only so far as the regio 
lymph nodes — from there on the blood \asculai system is tlie carrier 
The route of spread from the prostatic veins w^as studied by injectic 
made in cadaiers and in living monkeys These and otlier vein inject] 
studies have been reported in pait (Batson®) In making tlie mjectio 
ad\anfage was taken of the fact that the deep dorsal vein of the penis 
practically an integral part of the prostatic plexus of veins (Figure ] 



Fig 1 Diagram of the pelvic veins in a lateral view J, the point of injection of tl 
deep dorsal vein of the penis Note the alternate routes by which the veins ascend the bod; 
The difference between the height of the vena cava, C, and the vertebral vein plexus, F, 
indicated by the arrows This explains the ready filling of the vertebral plexus when tVi 
cadaver is m the dorsal recumbent position 
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Injection of roentgen opaque substances into tins vein in the cadaver was 
followed in roentgen films A thin injection mass did not flow into the 
inferior vena cava but spread into the veins of the bones of the pelvic girdle 
and the veins m the vertebiae and those about the vertebral column, giving a 
replica of the spread of prostatic carcinoma These aie the veins first, 
and so well described by Breschet ^ over 100 yeais ago By adjusting the 
viscosity of the injection mass to the resistance of the vessels of vaiious 
sizes the amount of injection mass to reach the inferior vena cava can be 
controlled This is due to the fact ’tliat the vena cava is at a higher hydro- 
static level than the veitebral veins, when the cadavers are m the dorsal 
recumbent posture (Figure 1 ) By increasing the quantity of mass in- 
jected the material reaches the brain These experiments demonstrated 
a set of valveless, plexiform, longitudinal, venous channels that join the 
cranial venous sinuses to the pelvic veins without the intei mediation of the 
lungs 

Injections of the living monkey indicated the probable sequence of 
events m the spiead of metastases Upon injection into the dorsal vein of 
the penis of the monkey the roentgen opaque material coursed to the infenoi 
vena cava This unquestionably is the noimal course of flow in the living 
When, however, the increased mtia-abdominal pressure of straining was 
simulated by tying a towel around the monkey’s abdomen, the injected 
material met resistance to passage through the vena cava and ascended the 
bone-protected vertebral vein plexus, and from there spread out into several 
intercostal vessels This great network of veins around the spinal dura 
mater and the vertebrae serves as a venous pool or lake It is of particular 
physiologic significance during the compression of the chest and abdomen in 
coughing, lifting, and straining 

The spread of injected material from the prostatic veins suggested the 
study of the spread fiom the breast veins Here it was found that by the 
injection of a small bieast venule m a cadaver the veins of the shoulder girdle, 
head of the humerus, thoracic vertebrae, neck, and brain were visualized in 
1 oentgenograms The material, to be sure, also ran into the superior vena 
cava Here was a pathway from another region to adjacent and remote 
parts, through a valveless network of veins that did not lead through the 
lungs This netwoik is a part of the same network that was filled by in- 
jecting the prostatic veins It was suggested, therefore (Batson®), that all 
of the veins of the trunk wall, which would include the breast veins, all of 
the veins of the head and neck, the major venae vasorum of the vessels of the 
extremities, and the veins of the vertebral column (the vertebral veins, sensu 
st)ictu), be considered a separate vein system, to be called for brevity “ the 
^erteb^al vein system” This vertebral vein system parallels the portal, 
the caval, and the pulmonary vein systems, providing a by-pass around these 
systems as i\ell as serving as a venous pool during compression of the body 
cjivities This concept of a vertebral vein system clarifies many of the 
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" |>,ii«uloxcs " of niol.i'^tatic spioacl, it docs not supersede hut lathci com- 
plements concepts well founded upon oh\iousl) .'idcqimlc eMdence 

I ha\c had experience with over 100 anatomic injections, since the fiist 
report, summarized abo\ e We now inject as an .inatonnc laboratory routine 
the deep dorsal \ein of the penis of all male cadaveis Studies of the spread 
of material injected into the ^elns of the female breast have likewise been 
extended Thiough the discussions of colleagues additional clinical appli- 
cations ha^e been brought out This mci eased experience and the discus- 
sions permit additional comments to be made and some questions to be 
ansuered Since the breast \ein injections have been especially illuminating 
they will be described m detail 

In 0111 routine cadaver injection uc ha>c used a coloicd latex emulsion 
More lecentl} a roentgen opaque medium has been added to this latex so 
that It IS possible to follou the injection radiographically as well as visually 
In the large number of cada\ers that wc have been able to observe, the 
variety and number of connections that exist between the caval system of 
ACins and the \ertebral Aein s}stem have become impressive It is obvious 
that such vahes as are present in the \ertebral vein system are as a rule 
incompetent in later adult life This has been previously noted by Franklin ® 
and others In our routine injections of the deep dorsal vein of the penis 
ue expect to obtain a fairly complete injection of the cerebral veins in 7 
out of 10 cases This is a \ery high proportion of successes for any routine 
injection technic and indicates the free communications present Frequently 
the subpapillary venous plexus of the skin of tlie face is also injected 
(Figure 2 ) 

The variety and number of connections between the caval and the verte- 
bral vein systems are also to be noted during tlie course of a surgical lamin- 
ectomy The neuro-surgeon expects to see epidural veins fill and empty with 
each respirator)' cycle The slight changes in intra-thoi acic pressure are 
sufficient to cause filling and emptying of the epidural veins through the 
multiple large connections The total mass of vessels in the veitebral vein 
plexus becomes the more obvious the greater the number of injected anatomic 
specimens examined It is assumed that any group of veins with a capacity 
for carrying more blood than the region requires is serving as a venous 
reservoir or lake The vertebral vein system is therefore an enormous 
venous lake It would appear possible for an embolus to remain for an 
indefinite period in this plexus of veins without being propelled into the heart 
Regularity of direction of flow through a reservoir of this size is difficult to 
imagine The direction must shift with each rise and fall of pressures at 
the communicating vessels, sometimes going toward the caval system of 
veins and sometimes longitudinally, either up or down Solitary emboli, 
malignant oi infectious, would likewise be propelled toward the heart or along 
the longitudinal extent The same would be true for showers of emboli 

It has been objected, that according to this concept of spread, metastases 
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should invade the spinal cord as fiequentty as the biain This sparing of the 
cord should be expected from the anatomy of the vertebral veins themselves 
The small spinal cord veins pieice the dura and flow into the extraduial 
plexus at right angles The enormous mam network of vertebral veins has 
111 general a longitudinal course These longitudinal vessels terminate 
cranially at the foramen magnum in the great venous dural sinuses In 
brief the spinal cord is connected b}' small vessels to the vertebral vein plexus , 



Fig 2 Photograph of the face of a cadaver after the injection of the deep dorsal vein 
of the penis The injection by extending from the deep veins into tlie subpapillary plexus 
of the skin has produced the well marked mottling 

tlie cerebral venous dural sinuses aie themselves the direct cranial continua- 
tion, in fact the terminus, of the vertebral vein system 

To this point we have considered the distribution of solitary and multiple 
emboli without the necessity of passage through the lung The breast vein 
injections have suggested another type of spread by veins To inj'ect these 
breast veins it is necessarj^ to use very small cannulae A lachrymal cannula 
IS most effectne Weber’s water color vermillion, diluted to a watery 
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(huiness, makes a good i ocnlgeii-opaque mass India ink is satisfactory for 
Mswal obserxalian The injection of i oentgen-opaque matciial is followed 
during inject ion with the fluoroscopc As much as 30 cc has been injected 
into the plexus of breast \enules befoic the material w'as seen to flow into the 
intercostal or axillary vessels While 30 c c is an unusual amount, 10 c c 
to 20 cc can commonly be injected into this sub-papillaiy venous plexus 
These subcutaneous cessels aie of more oi less uniform size and exist in a 
blanching and intercommunicating network The}'- are valveless I have 
seen (figure 3) as small a quantity as 8 cc cause a suffusion of color into 
multiple areas of both breasts No bariiei exists at the midliiie (Figure 





Fig 3 Sin. photographs from tiic motion picture record of the injection of a venule in 
the right breast of a female cadaver Nos 1, 2, 3, and 4 show tlie injection of 8 cc. of India 
ink. No 5 shows the effect of increasing the amount of injection and No 6 the speamen 
after the total of 24 cc liad been injected No resistance to injection was encountered 

4 ) These vessels are in sharp contrast to the lymphatic vessels with tlieir 
small caliber and many valves This venous network could be a route over 
w^hicli metastases spread, as well as the lymphatic plexus emphasized by 
Handley ® The entire pattern of the vein injection reminds one of carcinoma 
en cutlass Permeation of the subpapillary plexus of veins may be of 
greater importance than the permeation of lymphatics 

The anatomy of the veins, therefoie, provides a mechanism for undei- 
standing both paradoxical emboh and skm permeation as m breast cancer 
These concepts do not minimize the invasion of the lymphatics by carcinoma 
cells nor the direct spread along these lymphatic diannels to the regional 
lymph nodes The spread by veins, however, probably accounts for the very 
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lapid clissenunation which can occtii across the midline, foi example, to the 
opposite breast 

The technical difficulty of the demonstiation of the central plexus of this 
vertebral vein system has delayed the appreciation of its role m the normal 
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Fig 4 Same cadaver as in figure 3 This view shows the extensive distribution of 
injected material to the opposite breast, the supraclavicular regions and the axillary fossa 
The short \ertical incisions on the left chest disclose the subcutaneous veins filled with tlie 
ink The ink was also found in the cranial dura mater 

and pathologic economy of the body Once the significance of these veins 
as a vein system is clear, many applications are possible Hadden,® for ex- 
ample, has noted the relationship of this vein system to the condition known 
as Spiller’s ascending paralysis Further, introduction of an* into these veins 




ROLL or M'Rir.RRAL XOXS IX METASTATIC PROCLSSKS 45 

would account foj tlic blindness and c\cn death w’lnch sometimes follows the 
diagnostic pernenal insufflation of an or an injections to produce pneumo- 
thorax Tayloi icpoits a ease wdnch he i elates to the veitcbial vein sys- 
tem Sc^clal hours aftei an opciation foi cmpjeina a woman patient col- 
lapsed and died A caicful autopsy disclosed an emboli in the laige dural 
'?inu‘?cs, none elscw’heic, and no othci significant findings Tayloi reasons 
that the air went fiom the cmpjcnia caMly into the azygous vessels and then 
h}* waj of the Acitcbral ^cssels to the ceiebral sinuses Anoxia fiom the air 
emboli blocking the mouths of the Rolandic veins seems to have been the 
cause of death 

The ocular palsies accompanjing incisional abscesses of the abdominal 
wall may depend upon emboli reaching the cianium thiough this system 
The full significance of this \cnous loiitc wull be realized only w'hen it is 
regularly examined at the autopsy table 

Summary 

The 1 ertebi al a ein sj stem consists of the epidural veins, the penvei tebral 
\ eiiis, the \ cins of the thoraco-abclomiiial w all, the veins of the head and neck, 
and the ^elns of the walls of blood vessels of the extiemities It is a set of 
vaheless ^cssels which carries blood under low pressures In the sub- 
cutaneous tissue the smaller ^essels proMde a continuous netw'ork permitting 
ready permeation Around the vei tebral column the vascular bed of the 
system is much larger than lequired by the paits m w'hich it is found It 
is a sjstem which is constantly subject to aiiests and leveisals in the 
direction of the flow of blood The vertebral vein system paiallels, connects 
with, and provides bj -passes for, the portal, the pulmonaiy, and the caval sys- 
tems of veins and hence can proAide m itself a pathw'ay for the spread of 
disease betw'een remote organs 
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A STUDY OF THE HEREDITARY NATURE OF 
GOUT; A REPORT OF TWO FAMILIES ^ 


By C J Smyth, M D , and R H Freyberg, M D , 

Ann Arbor, Michigan 

Stimulated by the obseivation of gout in several members of one famil} 
we have made a systematic study of all of the immediate relatives of two 
gouty individuals m order to determine the importance of heredity as a factor 
in the etiology of this disease In the vast amount of hteratuie on the sub- 
ject of gout and uric acid, reports of proved cases of gout m near relatives of 
patients m whom the diagnosis of gout has been established aie sufficiently 
lare to make this study valuable As far as can be detei mined, this is the 
fiist systematic investigation of the serum uric acid values m the immediate 
members of gouty families 

For many centuries it has been lecognized that gout is veiy probably an 
hereditary disease However, references to the subject usually contain only 
fragmentary data concerning the family histones Scudamoie,^ m 1819, 
mentioned a butcher who could not trace gout to any foimer geneiation in 
his family but had three brothers who suffered greatly from the disease 
This same wiiter observed a man with two sons and a daughter, out of five 
children, with severe gout, and anotlier family of which the father, motlier 
and all sons and daughters, four in number, had gout He also noted 
confinement of this disease to only one or two members of large families 
For example, out of 14 children only one brother and one sister had gout, 
in another family of 10 children with a gouty father only one son was 
afflicted Garrod," in 1931, observed a man who had his first “orthodox 
gout ” in the great toe at the age of 20, his father, paternal grandfather, two 
brothers and three sisters all suffered from “ tiue gout ” and in a son of one 
of his sisters gout began at the age of 16 years 

It has been stated by many observers ” that in from SO to 60 per 

cent of all cases of gout there is a histoiy of the disease in the parents or 
grandparents These figures aie based upon the patients’ statements only 
and from the reports it appears that no attempt was made to verify the 
diagnosis by examining the relatives Theiefore, the accuracy of such 
statements is subject to considerable ciiticism In the first place, it is well 
known tliat in gouty families the disease may skip several generations and, 
therefore, histor} of the malady occurring in ancestors may be elicited only 
by diligent inquir}% if at all Very few people aie able to give an exact 
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accounl of the ailments of then giandparenls oi great-grandparents Fur- 
thermore, there can be little doubt that in the light of our present criteria 
for diagnosis many cases included m these eaily repoits weie probably diag- 
nosed incoircctly Many errors m diagnosis must have been made before 
modern laboratory methods foi deteimmation of blood uric acid concen- 
tration, and for proMiig the existence of tophi by chemical and histologic 
tests were available, and bcfoic diagnostic loentgenograms weie employed 
These early reports arc ^aluable, therefore, only m that they suggest tlie 
hereditary tendency of the disease, they do not peimit an accurate analysis 
nor do the> indicate the mode of transference of the hei editary tendency 
The fiist study of blood uric acid values in an appaiently healthy relative 
of a gouty patient known to us, is that of Folm and Lyman • m 1913 They 
found an elevated blood uric acid value in a man “ m whose family there had 
been more or less gout ” This observation was apparently recounted sub- 
sequently (1915) by Folm and Denis ® The only othei similar observations 
of uhich A\e are aware are contained in the moie extensive leport of Jacobson 
(1938) ® He found serum uric acid values definitely elevated m three 
“ normal ” males, all close relatives of three different gout)^ patients 
Findings m other members of these families were not reported 

Garrod" has pointed out the need for studies of the uric acid concen- 
tiation of the blood of members of gouty families from infancy upwards m 
order accurately to evaluate the importance of heredity m this disease 

Method 

111 this investigation wc have studied each immediate member of the 
families of two gouty patients, a total of 29 individuals Besides attempting 
to detect the presence or absence of gout by history and physical examina- 
tion, in all of the adults serum uric acid content was determined Venous 
blood, obtained in practically all instances after a 12 hour fast, was im- 
mediately placed under oil, allowed to clot, and the serum analyzed by the 
indirect method of Folm By this method normal individuals have serum 
uric acid values of less than 6 mg per cent so that values greater than this 
have been considered abnormally high In many cases diagnostic roentgeno- 
grams of joints were made 

Report of Family I 

The genealogy of the first family investigated is illustrated m cliart 1 
The presence of gout has been established m the father and his three sons 
The only members not completely studied are related by marriage or are 
children under five years of age We were very anxious to det<-i i 

uric acid content m these children but were unable to gam p i > 
this None of these children have had joint symptoms 

The serum uric acid values are shown m table 1 In the fc 
indicated by the asterisk the values are not during a fasting state 
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R4i W 13 D 4^ M2 


Chart I An analysis of Family I The squares represent males and circles, females 
Proved cases of gout are shown in black The letters signify the name and the numbers, 
the age of each member The dotted squares and circles represent members without uric acid 
studies 

Table I 

Serum uric acid values in members of Family!, m all cases determined during 
fasting state except where indicated by asterisk 



Date 

Serum Urtc Acii 
mg per cent 

L W (Father) 

10/16/39 

79 


10/12/39 

8 08 


12/16/39 

92 

E W (Mother) 

10/12/39 

6 06 


12/16/39 

53 

H W (Son) 

9/19/39 

8 89 


9/22/39 

98 


10/ 6/39 

10 0 


12/16/39 

76 

N W (Son) 

10/12/39 

1143 


11/11/39 

98 


11/28/39 

98 

D W (Son) 

1/19/40 

*10 2 

B W (Daughter) 

1/19/40 

*5 7 

N W , Mrs (Daughter-in-law) 

11/11/39 

3 87 

W W (Grandson) 

10/12/39 

4 70 

K. W (Grandson) 

10/12/39 

444 


Case liisloi ics of the four men, ni whom the diagnosis of gout has been 
made, follow 
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Cast' 1 L W (.fathci), aged 72 jeais, Jewish, machinist At the age of 42 
>eais fot the first time he had a sudden attack of severe pam accompanied by signs 
ot inflammation sharpU locnlired about each gieat toe He was confined to bed for 
fi\e weeks Reco\ery was complete without any lesidual abnormality Six months 
later, without any apparent cause, anothci similar attack occuned Since that time 
he has had repealed bouts of joint pain, usually located m the feet and most marked m 
the legion of the metatarsophalangeal joint of the great toes During each attack 
all of the characteristic signs of acute inflammation develop The duration of each 
attack has ^arled from a number of hours to three w'ecks Hot packs and salicylates 
iisualK ga\e Icmporarj and only moderate relief During the past 10 years the 
.ittacks ha\e occurred more frequently, about one each month, and no longer com- 
plete!} subside during the last two years he has had pam almost constantly m the 
shoulders, right second metacarpophalangeal joint, knees, and ankles Foi several 
}cars he has noticed small chalk-1 ike deposits in both ears These occasionally ulceiate 
.ind from them a granular, gntt)’ material exudes 

His father lived to the age of 80 yeais and to the patient’s knowledge, had never 
been troubled with joint disease He did not know' anything about his grandfather, 
aunts or uncles He has one In mg sistei, seven jears his senior, wdio has never had 
am joint s\mptoms 

Physical Eratmmiwu Tlieie were tjpical tophi m the eais (figure 1) One 



Fig 1 Right car of L W , father of Family I, show ing small ulcerated tophus from which 

sodium urate crystals w^ere demonstrated 

tophus on tlie right ear was ulceiated and from this ciystals of sodium uiate were 
demonstrated, the murexide test was positive The light fiist metatarsophalangeal 
joint was slightly swollen, tender, and painful and in it motion was moderately reduced 
The right second metacarpophalangeal joint w^as slightly swollen and tender 

Laboiatoiy Data The fasting serum uric acid value was repeatedly elevated 
(table 1) Sugar was found in tw'o of three urine samples examined By the 
Shaffer-Somogyi method the fasting blood sugar was found to be 116 5 mg per cent, 
whidi we consider slightly elevated A tophus was removed by taking a wedge- 
shaped section from the left ear, and sections prepared according to the method of 
De Galantha contained sodium urate crystals Roentgenograms of the feet showed 
extensive changes in many joints, large cjstic and punched out aieas characteristic of 
the late stages of gout weie piesent (figure 2) 

Diagnoses Typical tophaceous gout, questionable diabetes raellitus 
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Case Z N W (son), aged 42 years, married, came to the Arthritis Unit at our 
request His chief complaint was attacks of multiple joint pains which he had 
had for 13 yeais Early in the course of tlie disease the attacks occurred only every 
two or three years, in recent years, however, they occuired about every four months, 
and they persisted considerably longei than m the early stages of the disease The 
attacks begin suddenly with extreme pain shortly followed by swelling, redness and 
increased heat, and were most often located at tiie metatarsophalangeal joint of the 
right great toe The ankles, knees, and elbows have been similarly affected These 
bouts of pain occurred most frequently in the fall and spring and were not related to 
exposure or over-indulgence in food and alcoholic drink Various forms of therapy 



Fig 2 Roentgenogiams of L W, father. Family I, showing multiple punched out 

juxta-articular lesions m toes 


had been instituted, including fever induced by “ fever cabinet ” and injections of 
sulfur During the first attack only he took coldiicine m whiskey which gave almost 
immediate relief 

Physical Evainimtton The only abnormality was slight tenderness over tlie right 
first metatarsophalangeal joint 

Laboratory Data Repeated fasting serum uric acid values were elevated (table 1) 
The erjthrocj'te sedimentation rate was 095 mm per minute (Ernstene-Rourke 
method) Roentgenograms of both feet showed small rounded areas of rarefaction 
.ilong the proximal phalanx of the right great toe, and along the lateral margin of the 
head of the right first metatarsal bone (figure 3) 

Diagnosis Qironic gout 
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He \\as advised to cat a lo\\ -purine diet, and when last seen had been asymptomatic 
for three months 

Case 3 H W (son), aged 40 jears, single, was the first member of this family 
studied He had had repeated attacks of pain in the ankles and right gieat toe for 
10 jears Each attack began suddenly and the pain was so severe that weight bearing 
^^as impossible Slightest pressure over the affected joints produced almost un- 
bearable discomfort At first these bouts of pain occurred once a year but they be- 
came more frequent and during the last tno years he has had six attacks They fre- 
quently follow sharp decreases m environmental temperature Each episode has lasted 
from one to sc\cn dajs Although eaih m the course of the disease he was entirely 
free of sjmptoms between attacks, duiing the last three months he had almost constant 
aching pain m the ankles and has had occasional pains in the left wrist unaccompanied 



Fig 3 Roentgenograms of N W, son, Family I, showing punched out juxta-articular 
areas at tlie metatarso-phalangeal joints of each great toe 


by evidence of inflammation Tin ough his cooperation all other immediate members of 
this family have been studied 

Physical Evamtnation Entirely negative 

Laboratoiy Data Numerous uric acid values were significantly elevated (table 1) 
Two urinalyses showed no abnormalities and the hemoglobin and complete blood 
counts were normal The erythrocyte sedimentation rate on two occasions was 0 40 
mm per minute (Ernstene-Rourke method) Roentgenograms of the ankles, feet and 
wrists showed only slight changes 
Diagnosis Pre-tophaceous gout 

An attempt was made to induce an attack of gouty aithritis bj the use of a 
high fat diet according to the plan suggested by Lockie and Hubbard A diet com- 
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posed of 50 gm of protein, 160 gin of fat, and 45 gm of carbohydrate was eaten 
for two weeks, during which time no increase in joint symptoms occuried, in fact, the 
ankle pain almost completely disappeared Since this time he has been eating a low- 
purine diet and has been free of symptoms 

Case 4 D W (son), aged 28 years, married This peison was visited in his 
home, and he leported that he had had one attack of seveie podagia during each of 
the last five years Each attack had a sudden onset of pain, soon followed by all 
of the signs of acute inflammation The shortest attack had been two days and the 
longest 11 days He had had no symptoms for five months No tophi were found 
and the joints showed no physical abnormalities His physician informed us tliat he 
had examined the patient during one of his attacks and considered it to be typical of 
gout A non-fasting serum uric acid value was 102 mg per 100 cc (table 1) 
Diagnosis Pi e-tophaceous gout 

The other members of this family who have been examined show no 
positive evidence of gout In the case of E (mother) the first serum uric 
acid value obtained was 6 06 mg per cent (borderline) ; tlie second deter- 
mination revealed a value of 5 3 mg per cent The blood non-protem nitro- 
gen content at this time was 35 mg per 100 c c The only daughter in this 
family had no history of joint disease, her serum uric acid value was 5 7 
mg per cent (non-fasting) The two grandsons who were examined ex- 
hibited no evidence of gout 

Report of Family II 

The father of this family has chronic gout Two sons have significantly 
elevated serum uric acid values, another son has a high normal value, and the 
only daughter has an aveiage normal value (table 2) None of these chil- 
dren have had symptoms of gout at any time We were unable to obtain 
blood for uiic acid analysis from any of the grandchildren, all of whom are 
under five years of age The genealogy of this family appears m chart 2 

Table II 

Serum uric acid ^alucs in members of Family II, m all cases determined during 
fasting state except where indicated by asterisk 





Date 

Serum Unc Acid 





mg per cent 

F 

B 

(Father) 

11/27/39 

7 27 




11/14/39 

7 02 




11/14/39 

8 60 

N 

B 

(Mother) 

11/27/39 

3 69 

R 

B 

(Son) 

11/16/39 

7 94 

D 

B 

(Son) 

U 121 139 

8 42 

C 

B 

(Son) 

11/27/39 

5 60 

G 

B 

(Daughter) 

1/19/40 

*4 3 
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Chart II “Vn analysis of I'aniih II The squares represent males and circles, 
females The solid black square indicates the existence of proved gout The shaded squares 
indicate members w ilh signilicaiitly elevated serum uric acid values The letters and numbers 
signify the name and age of each member The dotted squares and circles represent persons 
\\ ithout uric acid studies 

The case histoiy of the fathei follows. 

F \V , aged 47 jears, steel mill workei, was able to lecall the exact date of his 
first attack of joint pain — October 27, 1933 — ^when sudden sharp pain developed in the 
right great toe He was unable to w'alk for five weeks The attack completely sub- 
sided w’lthout residual deformity or tenderness One year later a similar attack occuired 
in tlie same joint and, in addition, the right ankle was similarly affected With each 
attack the invohed joints ha\e been greatly swollen, red, and hot and at that time 
even the slightest pressure caused almost unbearable pain Tw'o years after the 
initial episode another attack occurred which lasted five w^eeks and which was similar 
to the first two In May, 1939, the fourtli attack occurred, which affected the right 
shoulder and knee, the left elbow', w'list and hand, in addition to the right great toe 
and ankle Soreness persisted in all of these joints throughout the summer and fall 
of 1939 and an acute exacerbation occurred tliree w'eeks before his admission to this 
hospital, November 15, 1939 

Physical Evaimmhon He was moderately overweight, apparently comfortable 
and could bear his full weight on both feet No tophi were found The left wrist 
w'as swollen, tender, painful and moderately limited in motion The skin over the 
dorsum of the left hand and w'rist was moderately cyanotic The right knee was 
slightly swollen and contained an increased amount of synovial fluid The right 
great toe was slightly tender at the metatarsophalangeal articulation 

Laboiatoiy Data Repeated seium uric acid determinations have on each occasion 
showm high values (table 2) Synovial fluid and blood serum removed simultaneously 
contained 8 6 and 8 4 mg of uric acid per 100 c c of fluid respectively, and each fluid 
contained the same (low) amount of vitamin C, i e , 0 34 mg per cent (Farmer-Abt 
method, 1935) The erythrocyte sedimentation rate was 1 0 mm per minute There 
was a small erosion of the head of the left first metatarsal bone shown in the roent- 
genogram (figure 4) 

Diagnosis Chronic gout 

He was given colchicine 00005 gram (1/120 gram) hourly for eight houis and 
following the fourdi dose there was a marked improvement in his symptoms After 
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two days slight stiffness of the left wrist was tlie only abnormal physical finding 
He was instructed to eat a low-purme diet and discharged from the hospital When 
seen five months later he leported that he had had no joint symptoms during this 
intei val 




Fig 4 Rocntgenogiams of F B, father, Family II, showing a small area of erosion 
at the head of the left first metatarsal bone 


Discussion 

In the two families that form the basis of this report all but one of the 
adult male membeis (eight) have gout or have elevated serum uiic acid 
values, wheicas all of the adult female membeis (four) have had no sjunp- 
toms of gout and no hyperuricemia These findings are in agieement with 
many other reports that this disease occurs piimarily in males At present 
there is no adequate explanation for the disproportionate occurrence in males, 
but this fact suggests that gout may be transmitted as a sex-linked hereditary 
factor However, m another disease known to be hereditary with sex- 
hnked transmission, i e , hemophilia, only alternate generations suffer from 
the disease e\en though members of both sexes of the unafflicted generation 
transmit the heieditary tendency of the disease Our data show that gout 
exists in siiccessnc generations, which is strong evidence against its being 
tiansmitted as a sex-linked character 
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It has been suggested by Bauer, Fischer, and Lenz and by Gai rod " 
that the predisposition to gout is mheiited as a simple dominant character 
and is transmitted according to Mendel’s laws If this be true, one would 
expect the disease to appear in cvoy generation since it is impossible for a 
dominant factoi to be present in the germ-cell and its effect not be manifested 
The fact that in gouty families the disease may skip one or two generations 
and then icappear requires explanation if gout is tiansmitted as a dominant 
mendelian factor. Gairod ■ explains this by suggesting that peisons inherit 
the susceptibility to gout -which m itself is not detrimental to its host but 
under the influence of certain external factors not yet completely understood, 
such as trauma, fatigue, diet, and exposure, the disease becomes manifested 
This theory has not 3'et been proved 

Because gouty individuals so frequently have abnormally high blood 
uric acid concentration and abnoimal urinaiy excretion of uiic acid, the dis- 
ease IS considered to be dependent upon an erroi in purine metabolism The 
exact metabolic fault is not known, however, noi is the tiue significance of 
the h} peruncemia understood Although other diseases may cause high 
blood uric acid values, the occuiience of hyperui icemia in children and close 
relatives of gout) individuals, in the absence of renal insufficiency and liver 
disease, logically appeals to indicate the existence of the metabolic abnor- 
mality responsible for, or characteristic of gout Further study of the blood 
uric acid content in relatives of gouty patients will undoubtedly clarify this, 
and by such a study the relationship of the metabolic fault to the clinical 
manifestations of gout may become evident, as will the mode of transference 
of tins apparent inborn error of metabolism We shall watch with great 
interest the course of events in the sons, D and R , of Family II of this re- 
port If in later years they show clinical evidence of gout, it will be ap- 
parent that the present hyperuricemia indicates the existence of the metabolic 
fault prior to gouty attacks Furtlier, should tliey or others with high 
blood uric acid values but without clinical manifestations of gout have 
children with hypeiuiicemia and gouty attacks, Gai rod’s theory of trans- 
mission of a “ susceptibility ” to gout would have scientific support 

This study indicates the importance of investigating the lelatives of 
gouty patients for the presence of gout By such an investigation in Family 
I of this repoit tlie existence of gout was established for the fijst time in 
the father and two brotheis of the original patient (H) If, whenever tlie 
diagnosis of gout is made, all close relatives of the patient are carefully 
studied, many persons might be found to have gout at a much earlier time 
than would be the case in the ordinary course of events, and proper manage- 
ment of such individuals would eliminate much unnecessary suffering and 
incapacitation 

The findings in the families, heiein leported, suggest that there is an 
important hereditary factor in the etiology of gout We believe that the 
hereditary aspects of this disease have not been sufficiently recognized 
However, whether 01 not all cases of gout are truly hereditary, or whether 
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the disease may be acquired, requires much furthei study Further, the 
exact mode of transmission of an hereditary factor cannot now be stated, 
primarily because too few families have been carefully investigated It is 
our hope that this report will stimulate further studies of similar nature so 
that the exact importance of heiedity m relation to this disease might be 
understood 


Summary 

The families of two gouty individuals have been systematically studied 
Each member was questioned and examined for evidence of gout, m most 
cases blood was quantitatively analyzed for uric acid, and m some instances 
joints were studied roentgenographically Seven of the eight adult male 
members of these two families have hyperui icemia and five have clinical 
gout In one family the father and all three sons have gout, in the other 
family a gouty father has two sons who have definite hyperuricemia but no 
other manifestation of gout None of the females m these two families 
have any evidence of this disease Case histones of the five men with gout 
are presented 

This study indicates the impoitance of investigating relatives of gouty 
patients foi the presence of this disease Some of the problems of the 
hereditaiy nature of gout aie discussed 
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CHEMOTHERAPY OF PNEUMONIAS AND 
IMMUNITY REACTIONS’' 


G M Blli o\\ \. M D , F A C P , Nathan H Siiackman, M D , 
and DwirL St\ts, M D , Nczv Voik City 

I\ the selection and application of oui available icsources for the treat- 
ment of pneumonias, we should be guided by consideration of the interaction 
of pneumococci and patients and the effect of oui remedies on both Final 
judgment must be based on clinical experience w ith adequately sized similai 
groups of patients treated with vaiious therapies Patients who completely 
reco\cr from pneumonia without benefit of specific therapies do so by leason 
of their immunity i espouse ^^hlch completely destioys the invading bacteria, 
and such patients as a rule exhibit acquiied immunity to the invading organ- 
ism Accoidingly, the capacity to o\cicome infection, which is a caidinal 
characteristic of patients, must be consideied when we compaie the effect of 
difterent treatments 

'I he Effects of Thciapuz Cheniotheiapy with sulfonamides, specific 
serum therapy, or a combination of both, aie current methods of successful 
treatment Seium therapy passively augments the specific immunity re- 
sponse The effect of chemotherapy on the pneumococci and on the develop- 
ment of immunity desei ^ es attention 

Therapcuticall) , the sulfonamides affect the pneumococci by killing them 
or depressing their vitalit} so that the) produce less capsulai caibohydrate 
The capsular carboh}drate is that poition of the pneumococcus which gives 
pneumococci their specific chaiacter and their virulence or capacity to pro- 
duce disease In figure 1 (the graph) which is from work done in oui 
laboratory with a standardized strain of pneumococcus III observed for 
growtli with and without exposure to 5 mg per cent sulfapyiidine, it may be 
seen that the effect of the drug was not immediately noticed and the decrease 
m colonies did not occur until four hours had elapsed After 26 hours the 
organisms escaped from the effect of sulfapyndine and the colonies increased 
in number Much more carbohydrate was present in the control culture 
than m the one exposed to sulfapyndine If a sufficient amount of an 
effective drug is m contact with the pneumococci foi a sufficient time, all of 
them are killed (bacteiicidal action) All the organisms do not die at the 

^Read before the Sections on Practice of Medicine and Pharmacology, Annual Session 
of the American Medical Association in Cleveland, Ohio, June, 1941 (Presented in part 
as the first William H Friedman Lecture, Denver, Colorado, on Feb 20, 1939 ) 
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same time and if the concentration is insufficient or the pneumococci are too 
numerous and resistant, only some are killed and the others are temporarily 
held in check (bacteriostatic action) After medication is discontinued these 
dormant organisms may become active again unless sufficient antibodies 
develop or are supplied 



} Cloves of growth and production of capsular polysaccharide with and without 
sulfapyridine Pneumococcus III In the presence of 5 mg per cent sulfapyridine growth 
was unaitccted for four hours After the fourth hour there were fewer organisms than 
in the control The number of organisms diminished until the twenty-sixth hour when their 
multiplication was accelerated so that at the forty-eighth hour there were even more organ- 
isms in the culture with sulfapyridine than in the control The production of capsular sub- 
stance in the presence of sulfapyridine was less than in the control 


The patient (figure 2) whose cliart is shown was treated with sulfa- 
diazine and a concentration was obtained sufficient to sterilize the blood and 
lower the temperature and permit development of antibodies Only a very 
small amount of antibody was detectable for a single day All the organ- 
isms \\erc not destroyed — there was a reinvasion of the blood with a fatal 
outcome 


The Selection and Administration The most effective sulfonamide 
drug IS one ^^hlch acts upon the organism causing the illness, penetrates the 
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libsucb, ami maintains a high concentiation of free chug with little to 
action It should he administei cd cail}'^ in the disease while the oiganis 
aic few in number, the initial dose should be large so as to achieve promp 
a high concentration , and further closes should be repeated sufficiently of 
to inanU.un the dc'^nablc concentiation uiimtci i uptcdly for the shortest iiec 
sary pei lod '1 he oiganisnis arc then all destroyed or so weakened that tl 
do not o\er\\hclni the inimnnity nicchanism and theie is less likelihood 
toxic action nhicli depends, in pait, upon the amount of drug given 
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Fig 2 49-year-old man whose pneumococcus VII bacteremia was temporarily co 
trolled TVith sulfapyndme The chemotherapy was discontinued when the temperature w 
97“ F Acute phase protein was present and on a single day there was a very small ^ou 
of precipitin The organisms had not been completely destroyed by the drug or by t 
immunity mechanism 


A male patient (figure 3), 36 years old, was treated witli sulfapyridii 
on the second day of his illness for a pneumococcus IV pneumonia of h 
left lower lobe A high concentration was found, a total of only 18 gran 
of the drug was used and, on the tenth day, agglutinins were demonstrabl 
It will be noted that the drug was effective in the concentration obtaine 
and the immunity meclianism was activated 

The absolute effectiveness of a sulfonamide drug upon pneumococ 
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vanes from strain to strain ^ Resistance of fastness of the pneumococci to 
the drug may be obseived to develop m the ill patient, or strains of pneumo- 
cocci preserved from patients treated with sulfonamides may be observed to 
have retained this resistance Absolute effectiveness may be diminished by 
the poor concentration usually obtained m patients, or by poor tissue pene- 
tration, greater acetylation, greater toxicity or less amplitude of application 
For instance, sulfadiazine is a very useful drug because it has a broad band 
of usefulness, being effective against stapltylococci and Bacillus Fiiedlandei 
B , though m equivalent concenti ations it is less effective than sulfathiazole 
or sulfapyridme against pneumococci 



P-PREDPITWE 


Fig 3 The immunity developed m this patient on the tenth day — acute phase protein 
was absent on the sixth day Only 18 gm of sulfapyridme were used Enteric coating of 
the sulfapyridme did not pre\cnt nausea and ^omItlng 

Immunity Immunity induced by pneumococci may be cellular or 
humoial as A\ell as local and geneial (figure 4) The local cellular re- 
sponse IS a multiplication of cells, dilatation of capillaries, migration of led 
blood cells, leukoc} tes and macrophages 

Lcukacyfou^ and Leukopenia Usually in response to pneumococcic 
infection there is a granulocytic leukocytosis which disappears when im- 
munity de\elops either spontaneously or m response to therapy When 
sulfonamide dings arc given the fall of the white blood count occuis with 
fall of pulse and tcinpci atiire, as a result of the effective action of the drug 
Ilowcxcr. when the sulfonamide drugs are gnen for a long tune, ot to sus- 
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ccptiblc inchMcluals, the nugialion of white blood cells may be depressed 
and an agranulocytic leukopenia ma) develop Furthermore, leukopenia in 
uhich the pci cent of gianulocytcs is not dcpicssed may occui, due to the 
toxic action of pneumococci In this last type of case the administration of 
sulfonamide drugs docs not dcpiess the count but causes it to rise In these 
patients, though the white blood count is low% the bone mariow is active 
AVhen there is an agianulocytic leukopenia due to disease or othei phenol- 


Ri spossi s TO Pneumococci 



Cellular Humoral 

Local General Type Specific Generic 

Capillary Dilatation Neutrophile Capsule Swelling Acute Phase or 

Tissue Cells Increase Leukocytosis Agglutinins "C" Protein 

Migration of Red Blood Cells Preapitins Nucleoprotein 

Leukocytes Dermal Response (Francis) Antibody 

Macrophages Sputum Response (Fosch) 

Phagocytosis 

Bacteriolysis 

Fig 4 Electron-microscopic photograph of pneumococci 

containing drugs, an additional insult to tlie bone marrow with sulfonamides 
may be hazardous The migration of leukocytes into infected cavities may 
be halted by the sulfonamides so that empyema pus fails to thicken and 
purulent infiltration of the meninges is lessened The density of consolida- 
tion may be less This chemotactic depression or counter action of leukocyte 
migration may prove advantageous 

Complement Whether recovery from pneumonia requires active com- 
plement to be present is still unknown, but if it is required it would be 
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desirable to determine whether complement activity is impaired by sulfon- 
amide administration The hemolytic complement was studied in a human 
system and found unaffected in normal persons and m pneumonia patients to 
whom sulfonamide drugs had been administered m the usual way 

Capsular carbohydi ate induces the pioduction of type specific antibodies 
These antibodies precipitate capsular carbohydrate (thereby limiting edema 
111 the lungs), and swell the capsules of pneumococci and agglutinate them, 
and at the time of crisis, by sensitizing them, assist in both lysis and phago- 
cytosis These processes may be observed m the sputum, as pointed out by 
Frisch^ The carbohydrate produces little if any harm in the absence of 
pneumococci which otherwise consist largely of nucleoprotem We have 
observed carbohydrate continuously present for months in the blood of a 
patient with spondylitis due to pneumococcus III 

To a degree, the virulence of a pneumococcus is determined by the 
amount and character of the capsular carbohydrate pioduced and its ability 
with pneumococci to act as an antigen or induce the production of antibodies 
In some cases the carbohydrate is detected in the blood and m tlie urine or 
111 an infected serous cavity The significance of detecting capsular carbo- 
hydrate m the blood was investigated The patients were being rotated for 
treatment with serum therapy, chemotherapy and the combination These 
studies covered two periods In the first period, from November 20, 1939 
until February 18, 1940 the study was confined to infections with pneumo- 
cocci of types I, II, III, IV, V, VII and VIII The results have already been 
reported “ Another series was studied from July 1, 1940 to May 1, 1941 
The series differ because the latter study was made over a longer time in- 
cluding periods of lesser virulence of pneumonia and the cases were studied 
much less intensively than the earlier cases Capsular carbohydrate was 
detected in the blood of 6 6 per cent of the combined groups (see figure 5) 
It was not found in the blood of 97 type I patients, 5 1 type IV patients or 
16 type V patients It occurred most frequently m type III patients with 
an incidence of 13 5 per cent of patients In the first senes it had been 
present in 27 5 per cent of the pneumococcus III patients It was found in 
three of the 33 type II, in five of the 101 type VII, and in six of the 65 type 
VIII patients The death rate in the patients with detectable capsular carbo- 
hydrate vas 58 1 per cent (18 deaths among 31 patients) It was only 12 
per cent in the cases without carbohydrate, 53 among 458 patients When 
there was neither bacteremia nor capsular caibohydrate present (figure 6) our 
death rate, regardless of kind of treatment, was 7 5 per cent and when there 
was a bacteremia present w’lthout any capsular carbohydrate the death rate 
w'as 35 per cent The death late in patients who had capsular carbohydi ate 
without bacteremia w’as 60 per cent, and with both bacteremia and capsular 
carbolndratc 56 2 per cent The detectable specific carbohydrate occurred 
about five times more frcquentlj in patients over 40 years of age than in 
those younger and tw'ice as frequently after the fourth day of disease than 
in those coming for treatment earlier 
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SSS INCIDENCE MORTALITY RATES 
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Fig 5 Pncumococctc I, II, III, IV, V, VII, VIII pneumonias, Nov 20, 1939-Feb 18, 
1940 and July 1, 1940-May 1, 1941 Capsular carbohydrate (SSS) incidence in two senes 
of pneumococcic pneumonias combined and by types and the influence of its detectable presence 
on mortalit 3 combined and by types 



Fig 
detectability 
1941 


6 Mortality rates of Pn I, II. HI. IV, V, VII, VIII pneumonias m relation to 
ity of SSS and bacteremia, Nov 5, 1939— Feb 18, 1940 and July 1, 1940 May 1, 
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Specific antibodies (agglutinins and precipitins) appeared in 66 per cent 
of the 88 patients treated with chemotherapy of the types included in the 
analyses (figure 7) Antibodies developed least frequently in the pneumo- 
coccus III patients and most frequently m those infected with pneumococcus 
VII Almost two-thiids of the pneumococcus I, tin ee-f oui ths of the pneu- 
mococcus II, one-half of the pneumococcus III, two-thirds of the pneumo- 
coccus IV, 57 per cent of the pneumococcus V and 70 per cent of pneumo- 
coccus VIII patients developed antibodies Antibodies were more frequently 
detected in patients under 40 years of age than in those above 40, i e , in 72 5 

INCIDENCEor ANTIBODIES MORTALITY RATES 


TYPGI 



Fig 7 Pncumococcic I, II, III, IV, V, VII, VIII, pneumonias — chemotherapy Nov 
20, 1939-Fcb 18, 1940 and July 1, 1940-May 1, 1941 Incidence of antibody development in 
certain pncumococcic pneumonias given chemotherapy, and the influence of the presence of 
antibody on mortalitj in all the patients and also m those with bacteremia 

per cent of those undei 40 and 60 per cent of those over 40 In the older 
patients there was a higher moi tality i ate , the patients who did not develop 
antibodies had a mortality almost four times greatei than those who did 
dcNclop them The death rate in the patients who developed antibodies 
undei 40 years of age was 3 5 per cent Those who did not develop anti- 
bodies in that age group had a death rate of 9 1 per cent In those over 40 
the death rate was 10 3 per cent when antibodies appeared, and w'hen the> 
were absent it was 36 9 per cent Of the cases treated early, only one of the 
22 who de\eloped antibodies died (5 per cent) Thiee of the 36 patients 
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ticatcd aflei the fouith clay \\ho developed antibodies died (8 3 pei cent) 
Eight} pel cent of 58 patients, in whom the exact time of onset w'as known 
and who recened chemotheiapy, did not de^clop antibodies until after the 
eighth da} None of the patients who de\ eloped immunity befoie the eighth 
day died The impoitance of immunity development w'as exemplified m a 
29-} car-old pneumococcus III patient (figiiie S) wdio w'as treated with 
sulfadiazine on the seventh da} of his illness On admission and until tlie 
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Fig 8 A 29-j ear-old man w'ho was treated with sulfadiazine on the seventh day de- 
\ eloped immunity on the ninth day Treatment w'as continued until the twelfth day This 
was probably longer than necessary There was no reason to continue the drug longer 


ninth day theie was no evidence of pi elective immunity On this day his 
temperature was normal but the pulse was accelerated On the ninth day 
also there w'as a faint immunity response This increased on the tenth day 
and the Francis test became positive as well Because the drug concentration 
had been low' and the temperatuie and pulse w'eie elevated, inci eased dosage 
was given Theie was firm immunity, “C” protein disappeared on the 
eleventh day, and the drug w'as stopped 
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A separate analysis of 12 pneumonia patients (figure 9) treated with 
sulfapyridme or sulfadiazine revealed that the skin test with type-specific 
polysaccharide became positive in 25 per cent of the cases on the sixth to 
tenth day of the disease without relation to tempeiature fall Two of these 
three patients also developed agglutinins and precipitms in their blood Only 
one patient in the group died He failed to develop a positive skin test, 
precipitms were faintly demonstrable on only one occasion The drug was 
prematurely discontinued (figure 2) Of the eight recovered patients who 
failed to develop a positive dermal reaction, four developed precipitms as 
well as agglutinins and one developed precipitms onty 

Acute Phase Profem Pi oteiii) In addition to the specific carbo- 
hydrate which IS in the capsule of the pneumococcus and which stimulates 
the production of specific antibodies, there may be extracted from the bodies 
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Fig 9 Immunity response to chemotherapy 


of decapsulated and no longer type-specific pneumococci, another carbo- 
hydrate which IS not tj^pe specific — ^the ‘ C ’ substance ^ During the acute 
phase of illness, before specific immunity has developed, ‘ C ’ substance pre- 
cipitates ‘ C ’ protein fiom tlie serum of patients suffering from pneumo- 
coccal, streptococcal, staphylococcal. Bacillus Fi ledlander infections, and alsc 
from infections due to some other agents This substance is evidence of the 
picsence of a bacteiial irritant, because when it continues to be present tlie 
infection persists It is not present in the mild bacterial infections or in 
those febrile conditions due to organisms which usually do not produce pneu- 
monia When ‘ C ’ substance fails to appear in pneumococcic pneumonia 

*‘C' substance for these tests \\as gcnerousb supplied by Dr Walther Goebel of the 
Rockefeller Institute Hospital The test A\as performed b> adding 0 2 ca ‘C’ substance^ 
1 10,000 to 0 2 c c of scrum centrifuging 20 minutes at 2000 R P M and reading in a strong 
light With controls of saline and serums which base been negative A faint but doubtful cloud 
with 10 gamma of 'C' substance in 04 cc of the scrum and 'C’ substance mi\ture w'as 
consnkred negatne 
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It may sigmfy failuic of icsponsc It \Aas not present in five veiy young 
children vho died, two of whom shoived deinonstiable specific carbohydrate 
in the blood In 417 adult pneumonia patients only 27 oi 6 8 per cent failed 
to shoNv It (figure 10). It was found in 89 5 per cent of cases tieated oi 
coming in before the fifth day In tliose licated or coming m later, it was 
picscnt m 96 1 per cent Some of the patients did not have ‘ C ^ protein on 
the first examination but had it subsequent!} In the patients coming in 
before the fifth day it appeared or was picsent on the second or third day 
In 90 ]ici cent of the patients showing it, it was piesent by the ninth day of 
dij^cavc Tw cut} 'eight were not examined for ' C ’ piotem on discharge and 


WCfOENCE or ’C* PROTEIN 


MORTALITY RATES 



Fig 10 “C” protein adult pneumonjas Nov 5, 1940-Apnl 5, 1941 


eight w'ere discharged witli ' C ’ still m tlie blood It disappeared in over 
half the cases by the tenth day of disease It w^as more frequently found in 
patients over 40 years (97 per cent) and in proved pneumococcic infections, 
94 2 per cent Among those patients who had ‘ C ’ protein tlie older patients, 
those treated late in the disease and those with non-pneumococcic pneumonias, 
showed the highest mortality (figure 10) There w^ere no deaths among die 
27 negative piotein cases In 15 per cent of cases the C protein 
disappeared befoie the temperature fell In the remaining 85 per cent of 
cases the * C ’ protein disappeared within thi ee days after the temperature 
fell There w^ere 23 patients who recovered when ‘C’ protein persisted 
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beyond three days , in 16 cases the pneumonia had not resolved, as shown by 
persisting signs , in one a bronchiectasis was suspected , serum sickness was 
present in five cases and pleural effusion in two cases Of those who died 
when ‘ C ’ protein was present, i e , 75 cases, 27 were patients who lived less 
than 24 hours after admission or after treatment was started The other 
48 deaths were in patients who had had more than one * C ’ determination 
In 13 of these the cause of death was a condition associated with the pneu- 
mococcic infection Such conditions were pneumococcic meningitis m four 
cases, empyema in two instances, pericarditis in two cases (one having endo- 
carditis as well) , lung abscess in one, pleural effusion m one, and pulmonary 
edema in three In nine of the patients who died therapy had failed be- 
cause it was started late , in only one had it been commenced before the fifth 
day In five more cases therapy failed because concentration of the drug was 
insufficient There may have been unrecognized purulent conditions In 
the other 21 cases death was due to an associated disease, 2 to pulmonary 
tuberculosis, 15 to cardiovascular renal disease (1 of whom died in collapse, 
1 an excessively obese patient, 11 in cardiac failure, 1 with cerebral 
hemorrhage, 1 with azotemia) Other causes of death were diabetic coma 

(1), carcinoma of the esophagus (1), subphrenic abscess (1), rheumatic 
heart disease ( 1 ) 

The study of ‘ C ’ protein response may be of value in diagnosis and in 
treatment when correctly interpreted Its presence m large amount indi- 
cates response to an irritant and its disappearance after chemotherapy may 
indicate tliat a febrile episode is not due to continued infection or compli- 
cation but possibly to the chemotherapeutic agent 

Cajises of Failure with Chemothei apy When sulfonamide drugs given 
in the usual dose are ineffective in reducing the pulse and temperature of 
patients with pneumonia it is important to search for the explanation (table 
1 ) The following should be thought of as possible explanations 

I 

( 1 ) The diagnosis may be incorrect m that the consolidation may be due 
to organisms not affected by sulfonamides 

(2) The concentration of the drug may be one that is ineffective A 
low concentration may be due to insufficient dosage, poor absorption, exces- 
sive acetylation, or poor tissue penetration 

(3) There may be too many organisms because the disease is treated 
late and the oi ganisms are either not killed oi are attenuated too slowly with 
the amount of diug present 

(4) The pneumococci may have become fast This is not frequent, but it 
docs occur, and much higher concentrations of the drugs than usually em- 
jilojed may be required Sometimes the organisms when grown m culture 
arc killed by sulfapyridine, but m the presence of serum or exudates the drug 
IS in part or completely inactivated b> anti-sulfonamide substances Unless 
\cry high concentrations are employed m such cases the drug fails as a 
therapeuiic agent 
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(5) When pneumococci aic in pus collections, both the laige numbei of 
organisms and the anti-sulfonanncle substances may make chemotherapy m- 
efTectivc nliethei tlie drug is admmisteied either oially oi paienterally 
Sometimes m these puiulent collections capsular carbohydrate and living 
organisms aic picsent though absent fiom the circulating blood As a rule, 
the immumt) response and piotection become exhausted unless surgical 
diainage is piomptly employed Evacuation, lavage and local application of 
sulfonamide dings m ycry heavy conccntiations have been proposed and 
used successfully 

(6) There ma\ be severe toxic phenomena affecting the nervous system, 
the liver, the bone marrow and the lcidne)’s oi collapse may have been induced 
by the drugs 

(7) Finall}, there may be. in ceitain patients, a failure of tlie immunity 
responses as already outlined so that the organisms that have not been killed 
may again become active Foi the detection of sucli patients typing and 
studies of the immunity mechanism aie necessary Accurate data may make 
It possible to save the patient 

Table I 

Causes of Failure of Clicmothciapy 

1 \\ I ong diagnosis 

PncHnionia not due to sulfonamide affected oiganisms 

2 Incffcctnc concentration due to non-absorption, conversion, lapid 

evcretion or insudicicnt penetration 

3 Too many organisms , late 

4 Fastness— original or developed 

5 Antisulfonamide substances, pus 

6 Tomc action 

7 Failure of immunitj' response 

Summary 

The 1 espouses of the body to invasion of tlie pneumococcus have been 
presented, and it has been shown that there are immunity lesponses which 
contribute to recovery vv'hen sulfonamides are used If treated very early 
m the disease, the pneumococci are attenuated or killed by these drugs Im- 
munity is established at the usual time as if the patient had had a mild in- 
fection and had recovered spontaneously Although in most young patients 
other than infants, tieated early, chemotherapy is sufficient completely to sup- 
press the disease agent or to lendei it relatively innocuous, there are patients, 
those most sev'eiely stricken, who may require assistance, to them antibodies 
must be supplied to augment the immunity response Moreover, when 
pneumococci resist chemotherapy because they are fast, they may respond to 
type specific serum theiapy, and on this account specific typing and immunity 
study of blood and sputum are necessary for the best care of patients When 
non-specific (for type) chemotherapy is employed patients who develop spe- 
cific antibodies lequire neithei seium therapy nor additional chemotherapy 
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For such patients tapering off the drug is unnecessary and may be harmful 
In addition to specific immunity, the diagnostic importance of the presence 
of acute phase or ‘ C ’ protein is discussed 
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PROTEIN DERIVATIVES AS FACTORS 
IN ALLERGY ’ 

By Robekt a Cooke, M D , F A C P , New York, iY Y 

Nutrition AE oi deficiency distmbances are seen in persons exhibiting 
manifestations that are allergic oi are attributed to allerg}' Occasionally, 
and especially in young children, genuine sensitizations to many common 
foods interfere with a suflkient and balanced diet and malnutrition results, 
but more frequently such disturbances arise from dietary restrictions im- 
posed by the plnsician, based upon improper interpretation of or undue 
reliance on skin tests or to the acceptance without adequate pi oof of a pa- 
tient’s own story of food idiosyncrasies 

As my contribution to this Symposium on Metabolic Diseases, however, 
I am not going to dwell upon these aspects, but because of their present 
importance in the theor}' and practice of alleigy I have chosen to consider 
the relation to allerg}' of certain metabolic derivatives of protein, namely, 
histamine, an end product capable of direct toxic effects, proteose, an early 
product of protein digestion which has antigenic capacity and acts only 
through the medium of antibody, and, veiy briefly, nucleic acid 

Histamine 

From tlie beginning of the studies in anaphylaxis by Richet, Theobold 
Smitli, Otto and others, search was made for a hypothetical toxin, so-called 
anaphylatoxin, responsible for tlie cliaractenstic symptoms of shock 

In tlie Herter Lectures delivered at the Johns Hopkins University 
in 1919, Dale^ reviewed the discovery and the early studies on histamine 
by himself and his associates On account of its physiological action, its 
potency and its presence m normal tissues, " the suggestion,” as Dale says, 

” lay near at hand that the long-sought active substance was ‘ histamine,’ and 
that the production of the latter in the system was the cause of the ana- 
phylactic shock ” These ia orkers had demonstrated that histamine pro- 
duced a contraction of smooth muscle fiber, it depressed capillary tone and 
rendered capillary walls permeable In other words, when injected into 
animals it appeared to reproduce through tlie effects mentioned some of 
the more essential phenomena of anaphylactic shock It was later shown 
that when injected mtradernially it promptly created a typical allergic type 
of wheal These findings revived an interest m anaphylactic studies but 
nothing much was accomplished until a method for the quantitative analysis 
of histamine was devised by Barsoum and Gaddum " m 1935, later modified 
by Code ® m 1937 The method, however, is not a direct estimation of the 

*Read at tlie Boston meeting of the American College of Phjsicians, April 23, 1941 
From the Department of Allergy, The Roosevelt Hospital, New York City 
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organic base in fluids and tissues but a biological assay using smooth muscle 
contractility as the indicator Such assays always give grounds for objection 
In this particular instance substances other than histamine may be present 
which stimulate smooth muscle contraction, so that analyses aie suggestive 
rather than conclusive 

On theoretical grounds the establishment of the fact that histamine is 
the active factor or even one of the active factors m anaphylactic shock 
would be important not only of itself but also because it might give a new 
basis for studies m certain allergic leactions of man Space does not permit 
a critical review of recent experimental work m anaphylaxis Suffice it to 
say that one is definitely impiessed with the fact that many, perhaps most, 
workers believe that histamine is an essential, if not the factor in experi- 
mental shock For example, Dragstedt,* speaking of peptone reactions in 
dogs, says “We have been able to demonstrate that this reaction is accom- 
panied by and due to the liberation of histamine just as is the case m ana- 
phylactic shock ” 

While it seems likely that histamine is liberated in the shock, most 
workers have given little consideration to the possibility of other and per- 
haps even more important factors until the recent publication by Campbell 
and Nicoll ® They showed that rat uteri, “ unaffected by ordinal y doses of 
histamine, lespond m the tissue bath to some substance released by sensitized 
guinea-pig lung tissue duiing anaphylactic shock” Evidently some sub- 
stance other than histamine was liberated 

In some recent (still unpublished) studies in my laboratory with Dis 
Wing and Stull we have come to a similar conclusion from a very elementary 
but different procedure similar to that of Schild ® The sensitized guinea-pig 
uterine horn was suspended in the tissue-bath in Tyrode’s solution and re- 
peatedly shocked with histamine until it failed to contract, histamine re- 
maining 111 the bath When the horn had relaxed, antigen was added and a 
prompt and maximum conti action occurred This is illustrated m figure 1 . 
Thus, to quote Schild with whom we agree, “ it would appeal that 
either histamine released from the cell has a different action from that of 
histamine applied to the cell surface or it plays only a secondary part m 
anaphylactic shock ” In experiments with atropmized muscle the results 
\\ ere the same, hence acetylcholine was not the factoi 

In this connection, but without diiect beaiing on alleigy, the impoitant 
conclusions of Menkiii ’ m his studies on inflammation should be mentioned 
Lewis® has suggested that all capillary permeability m tissue mjuiy was 
referable to a chemical H-substance, presumably histamine Menkin’s 
studies “ indicate that the active factor recovered from an inflammatory 
exudate A\hich is capable of inducing increased capillary filtration piimarily 
In injury to the endothelial nail, docs not ‘;eem to be histamine nor is it the 
H-sub‘itancc m so far as its properties are supposed to lesemble closely those 
of histamine ” 'I'hi'- substance finalh I'^olatcd and cin'stalhzed by Menkin ® 
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has been called leukolaxinc As a lesiill of this woik histamine is again 
deprived of its impoitance as the sole causative agent of inci eased capillaiy 
permeabilitj* 

I ha\c discussed these ^.ltlous experimental studies because of then 
significance m the clinical studies with histamine that we shall now review 
With regard to anaphylaxis, howe\er, we must conclude that while histamine 
may be one factor, there are certainly others of equal oi gieatei importance, 
the chemical nature of Inch is not yet known 
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Fig 1 Histannnc-antjgen reactions of ragweed sensitive guinea pig uterus 


Based upon the studies in anaphylaxis and because it produces an allergic 
t 3 *pe of w'heal in the skin, histamine or H-substance, as Lewis ® prefers to 
call it, IS blamed by one or another investigator, definitely or by implication, 
for such clinical conditions as traumatic shoclc, serum shock, serum disease, 
angioedema, vasomotor rhinitis, asthma, eczema, various types of headache, 
Meniere’s disease, and the urticarias, including those due to physical agents 
Let us examine certain clinical aspects more fully The statement is 
made that if a spontaneous urticarial wheal appears in a certain area it will 
not reappear in that area for 36 to 48 hours, the skin is unresponsive, due pre- 
sumably to a failure of the cells to form the H-substance Alexander 
has observed this in urticaria due to cold I, myself, with a much more 
limited experience, have not been able to verify this, either for the spon- 
taneous wheal 01 foi that due to cold In fact, in one of my patients with 
cold allergy the reapplication of ice to the wdieal site made 24 hours previ- 
ously led to a more rapid and gi eater wheal than the first application In 
this same patient the right hand was immersed in ice water until edema was 
produced Three hours later both hands were immersed in ice water The 
edema that developed in the right hand Avas greater and more prompt than 
tliat of the left Unresponsiveness was not demonstrated Such exceptions 
to the rule are not adequately explained by the present theory, nevertheless 
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the so-called unresponsive phase has been made the basis for and, as Alex- 
ander says, “ may well explain the successful treatment of chronic urticaria 
with daily injections of histamine since histamine presumably provokes 
the production of H-substance ” He further says that histamine injections 
were given “ on the theory that H-substance would be released generally 
The unresponsive phase was maintained by daily subcutaneous treatment,” 
and “ it was surprising to discover tlie degree of tolerance that could be 
established ” This latter point of view is upheld by Farmer and others 

The majority of writers on clinical eflfects of histamine fail to discuss its 
theory, content to rest their case on tlie clinical results of histamine therapy 
The theory, however, is inconsequential — it is tlie fact, the result, that counts, 
and so far as I can observe, the results of histamine therapy are reported as 
quite uniformly successful No definitely adverse reports have recently 
appeared 

With some reluctance, therefore, I feel impelled to record the experiences 
that I and my associates have had with histamine They may be sum- 
marized as follows (1) Normal non-allergic persons and allergic patients 
when skin tested with histamine solutions react alike A slight positive 
intracutaneous reaction first develops with a dilution of 1-10,000,000 of 
histamine base, that is 10^ with a range from 10® to 10® This means that 
there is no greater reactivity to histamine m the allergic than m the non- 
allergic group This agrees with similar findings of Gotsch and of Lass,“ 
and contradicts the theory that allergic persons are more reactive to histamine 
than normal non-allergic persons 

(2) Using subcutaneous injections, beginning with 0 01 milligram of 
histamine base, we could increase the dose up to about 0 1 milligram, at 
which level a good general reaction with flushed face resulted m 90 per cent 
of the 20 allergies and of the 40 non-allergic normal controls There was no 
difference between the two groups But more significant still, no increase 
of tolerance was observed nor could it be obtained in either group by long 
continued injections once a definite but slight pharmacological effect was 
produced Larger doses could be given but always with greater reaction 

(3) Therapeutic injections were given to 10 patients with urticaria 
o\er periods of 4 to 12 weeks and in no case did we obsei ve any improvement 
Daily injections were used the first week, beginning with very small doses 
and increasing up to the first sign of slight reaction, usually 0 1 milligram 
or slightly more of histamine base, which dose was then given every other day 
for at least a \\eek, then twice a week, and finally once a week Desensitiza- 
tion IS the term applied to this treatment by some This seems to me er- 
roneous if used in its immunological sense, and since Ave arc dealing with an 
immunological problem it should be used m this sense 

(4) Two jears ago in my clinic, Hampton studied the blood of five 
p.itients taken during and after constitutional reactions induced during the 
cour‘«c of pollen therapv and of two patients w'lth severe giant urticaria 
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Code’s lechnic \Nas used In no ease ^\as Iheie evidence of an increase of 
blood hislaminc during the allergic reaction 

In short then, with icgaid to clinical studies, my results aie not in ac- 
cord w'lth most of those repoited I find no uniesponsive phase in urticaria, 
no incieasc of tolciance to histamine, no clinical result in chronic urticaria, 
and no CMdencc that histamine is increased in the blood during general 
allergic reactions I believe, therefoie, a critical and even a skeptical point 
of Mew' IS still w'arranted, both as to tlie role of histamine m allergy and as 
to the therapeutic benefits to be derived through its use Not that one 
objects to Its general use, in fact w’e should favor it, for thus its true value or 
lack of value wull the sooner be established, just as happened recently with 
that other w'ldel}' heralded allerg}!^ reinedj' — ^Instaminase 

Proteoses 

The second protein derivative to be considered is pioteose The de- 
^elopment of sensitization m animals to substances other than natural 
proteins has generally been legarded as impossible Lipins, polysaccharides 
and simple chemicals are spoken of as antigens, but they stimulate antibody 
fonnation only w'hen bound to protein and therefore are not antigens — ^gen- 
eiators of antibody — in the strict sense of the word, but are rather deter- 
minants of specificitj^ called "haptens” by Landstemer,^® with a capacity 
only for reacting with preformed antibody 

The digestion products of protein, such as proteose, have likewise been 
considered as non-antigenic and I find no evidence that they may behave as 
haptens Fink fully reviewed the w^ork up to 1914 and concluded that any 
claims for antigenicity of proteoses were based on unsatisfactory evidence 
Since then relatively little work has been done, but such as has been done 
by Zunz and others is definitely unconvincing and the consensus, as ex- 
pressed m the textbooks on immunology by Gay^® and Zinsser^® is that 
capacity for producing or reacting with antibody has been lost in the earliest 
stage of protein breakdow^n 

By a senes of rather strange coincidences, I and some of my associates 
w'ere led to reinvestigate the question of sensitization to primary and sec- 
ondary proteoses In brief, the story begins with the observation of a 
fairly severe allergic reaction, occurring promptly after the second injection 
of tetanus toxoid, m a patient in the Fall of 1938 Sucla reactions have been 
noted by Jones and Moss,-® Hall,®^ Gold,®® Parish and Oakley,®® Whitting- 
ham,®^ and Cunningham ®® Our studies ®® of this case showed that a sen- 
sitization had developed to the supposedly non-antigenic protein derivative, 
proteose, used in most tetanus culture media and present in the toxoid This 
stimulated our interest in the anaphylactogenic possibilities in animals and 
experiments with the commercial peptones on guinea-pigs yielded positive 
Dale reactions in 18 of 19 trials 

Extended studies by some of my associates ®" with proteoses prepared 
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from known sources showed definite and new specificity in the experimental 
gumea-pig for a number of them, such as the primary proteose of milk 
whey and casein and the proteoses of beef and chicken The question then 
arose as to the significance of such findings m certain of the food sensitivities 
of men Since products m the early stages of digestion are antigenic, a 
means might be at hand to explain and to diagnose ceitain definite clinical 
reactions after the ingestion of foods that give negative skin tests when tlie 
original protein is tested A correct and definite diagnosis of food sensi- 
tivity would be of value because today, among those interested m the field 
of allergy, there is a wide diversity of opinion as to the incidence of food 
sensitization This difficulty is due in part to the fact that skin tests are 
often positive to a food that can be eaten with impunity and conversely, tests 
may be negative to foods that definitely cause clinical reactions The former 
may be explained on the basis that skin reacting foods are altered by diges- 
tion and absorption and never reach the sensitized cells in sufficient amounts 
to set up a clinical reaction The second obseivatioii, negative tests with 
clinically reacting foods, deseives further comment The usual positive 
skin test with pollen extract in ha)' fever subjects is an immediate reaction 
The clinical leaction following absorption of pollen from the air is likewise 
an immediate reaction That the clinical reaction must follow im- 
mediately upon contact of an antigen with the sensitized cell seems to me a 
self-evident fact inherent in the immunological nature of such antigen- 
antibody-cell combinations In the reactions to inhaled allergens, such as 
pollens, this is exactly what takes place With the skin reacting and clinically 
reacting food allergens there may be an apparent delay of the symptoms up to 
peihaps one hour, due to the slower absorption thiough the gastrointestinal 
liact 

What then may be said regarding the allcigies to ingested food that 
1 egularly develop several lioui s after the ingestion of a particular food which 
gave no skin reaction on test^ At a meeting of the American College of 
Physicians in Boston m 1929, I presented a paper on “ The Delayed Type of 
Allergic Reactions ” The clinical features of the four cases presented 
were (1) that a food was the factor in all the cases, (2) following the 
ingestion, leaction was delayed up to 30 houis, (3) the reaction or in- 
cubation time was quite definitely fixed in each case, (4) the skin reaction to 
the original food 'was always negative before as well as after the clinical 
reaction It was latei suggested"® that the real antigen m such cases might 
be a dern atn c of the food, something elaborated by the body from the food, 
and if this product were known and tested it might give a positive reaction 
Xow' our story begins to link up wuth the observations on proteoses Using 
solutions of primar)’ and secondar) proteoses prepared from knowui sources, 
we luuc tested a series of 39 allergic persons and found five that gave a 
posituc skin test and positi\e passnc transfer test but were negatne to test 
w iih the original protein 
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Lcl me pic^cnl hnefly the impoilant fcalines of one of the five cases 
studied C Z , male, 30, fii St seen m Septembei 1938 He was admitted to 
the Rooseielt Hospital with scacic status asthmaticus ivhich began 25 days 
prior, following a lespnatoi} infection He was sensitive to lagweed 



Fig 2 Six houis after barium without milk 


Food tests were negative and there was no definite history of food idiosyn- 
crasy or aversion, but the patient was suspicious that milk did not agree witli 
him He had also a chronic sinusitis involving the left antrum In spite 
of attention to the indicated causes of his asthma, he was not doing well and 
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was unable to work most of the time In January 1940 he was tested with 
the proteose preparations and gave a good positive reaction to the primary 
proteose of milk whey and a slight reaction to the secondary proteose Pas- 
sive transfer vith his serum was likewise positive on a normal test-subject 



Fig 3 Six hours after barium and milk 


Later on he was admitted to the hospital for observation On a certain day 
w'hcn free of asthma he was gnen a quart of milk to drink — in tw^o hours he 
de\ eloped nausea, then mild asthma, later he had abdominal pain and several 
loo'^c stools His asthma increased and lasted 12 hours This clinical trial 
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^^as made on h\o olhci occasions \Mth the same lesults As evidence of 
asthma, m addition to physical signs, is the fact that on one day before hav- 
ing milk the vital capacity was 2580 c c , ^^hcleas 5^^ houis after having milk 
it was only 1220 ec Gastrointestinal loentgeii-rays were made Avithout 
and with milk m the barium meal The contrast was definite Dr Boone’s 
report says that “ Without milk the six hour film (figure 2) shows the 
stomadi empty, with the head of the barium meal in the transverse colon ” 
The six hour film after milk-barium (figure 3) shows “ increased motility of 
tlie meal in the small bowel There is considerable residue in the stomach 
The entire colon w’as outlined as early as four hours” Abnoimal seg- 
mentation of the small intestine w’as a definite feature 

Thus It seems to me it has been shown that clinical sensitization to protein 
digestion derivatives, at least at the proteose stage, exists This helps to 
explain the “ delated” tjpe of food reactions as pieviously postulated and 
suggests a method of appioach in the diagnosis of a certain limited num- 
ber of food allergies 

Nucleic Acid 

Another protein denvatn e that may be briefly mentioned is nucleic acid, 
wdiich IS commanding the attention of immunologists on account of its bear- 
ing on serological reactivity This ivould not call for special mention here 
w^ere it not for the recent findings of Wmkenwerder, Buell and Howard 
tliat 50 ragw'eed pollen sensitive patients gave typical immediate wheal- 
erythema reactions w'hen tested wnth dilute solutions of nucleic acids and 
many of their derivatives The skin sensitizing antibody was found in the 
serum of 10 of their patients by the method of passive transfer, and two 
patients had typical severe constitutional reactions from tlie skin test Sher- 
man, m my clinic, has tried out this test and observed reactions in certain 
ragw'eed sensitive patients The significance of this sensitivity is not at all 
clear as jet It is tempting but unwise to stress the importance of such 
findings or theorize on their possible clinical application 

In closing let me say that I have tried to present some picture of present 
day trends in the study of allergy Protein derivatives which a few years 
ago w'ere considered devoid of antigenic or hapten significance are now 
found to be of some importance Studies are proceeding in an attempt to 
determine tlie chemical basis of allergic reactions as well as the serological 
evidence for and the chemistry of the induced immunity 
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THE TREATMENT OF ACUTE CARBON TETRA- 
CHLORIDE POISONING WITH A REPORT 
OF TWO CASES 

Bun* TAMIN' R Allison, M D , F A C P , Hcivlctt, Long Island 

Tin: pill pose of this paper is foui-folcl (1) to piesent ti\o cases of acute 
caibon teti acliloride poisoning (one fatal, Mith autops) ) , (2) to discuss the 
treatment of this condition, (3) to call attention to the health hazard in- 
\ oh ed in its m idespread use , and (4) to suggest that it be included in text- 
books as a disease entity 


Case Reports 

Case 1 A nine-} eai -old bo}, who had smeared led chalk on the coveis of his 
bed, took a tin of cleaning fluid fiom the cupboard and in the process of cleaning 
found that he liked the odoi of the fluid and the way it made him feel He poured 
a considerable amount on the blanket, replaced the tin and craivled into bed He 
said that he saw stai s and then couldn’t remember anything Wien his fathei entered 
the room a few minutes later he found tlie bo} under the covers, completely uncon- 
scious and breathing noisiK The physician on arm al, found the child unconscious, 
his face flushed, perspinng moderately, pupils dilated, pulse rapid and thready, and 
all deep and superficial reflexes absent No clue could be found as to what had hap- 
pened to him No medicine bottles were found in tlie room, and there was no evidence 
that the medicine chest had been disturbed His stomach was washed out, three 
grains of caflFein sodium benzoate w^ere given hypodermically, and he was kept warm 
In about one hour he became restless He w'as cathetei ized, and the urine showed 
two plus sugar Fifteen units of insulin were given In another hour he had begun 
to regain consciousness, but as the diagnosis was not clear he was moved to the 
Nassau Hospital wdiere IS more units of insulin were given Soon after, he was 
able to tell the story of wdiat had happened, and it was evident that he had been 
anesthetized by carbon tetrachloride as w'as proved later by inspection of the con- 
tainer Physical examination at this time revealed nothing further except an area 
of h}peremia on the outer mid-thigh to mid-calf region of one leg 

Course of Disease 

He W'as m the hospital six days Immediately on admission blood examination 
show'ed a CO: content of 48 volumes pei cent and 213 mg per cent of sugar The 
urine showed 1 4 per cent sugar and a trace of acetone He w'as given 1000 c c of 
normal saline intravenously He vomited persistently and after a few hours was 
given a colonic irrigation and 750 c c of 5 per cent glucose in saline intravenously 
In 12 hours the vomiting stopped and he vomited only twice subsequently During the 
first day he was drowsy much of the time and was irritable when awake That 
evening his temperature rose to 1045° F, pulse 120, respirations 28 The tem- 
perature stayed around 104° for 16 hours, then fell to 100 5° The subsequent evening 
temperatures were 100° F The blood calcium determination, 16 hours after the onset, 
was 12 9 mg , so calcium was not given intravenously, but 60 grains a day were given 
by mouth As he took fluids well after the first day, no more w'ere given intra- 

* Received for publication February 6, 1941 

From the medical service of the Nassau Hospital, Mineola, Long Island __ 
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venously Thirty grains of sodium chloride were given four times a day for two 

the first day there was tendeiness and some rigidity over the upper abdomen 
and considerable distention On the second day the liver edge could be felt about 
4 cm below the costal margin, the sclerae were slightly yellow, and a trace of 
bile appeared in the urine The tenderness and rigidity m tins area persisted, gradually 
improving until, on discharge, enlargement and tenderness of the liver were the only 
positive physical signs Pam and distress in the upper abdomen which were marked 
during the first two or three days slowly improved The superficial burn on the leg 
and thigh was dressed On the second day the diet consisted of fluids , water, fruit 
juices to which lactose was added, and gingerale On the third day he was started 
on a diet of carbohydrate 350 gm, protein 75 gm, and fat 50 gm, which was 
continued 

On returning home, the child was kept in bed for three weeks because of tlie 
persistence of liver enlargement and a slight evening elevation of temperature A 
high carbohydrate diet was continued and he received no other treatment The liver 
could not be palpated after one month, so, m spite of the fever, the child was allowed 
up It was found that after slight exercise the tempeiature lose to 100“ F , 100 5“ F , 
and, on one or two occasions, a little higher, so his exercise was increased very 
gradually No cause, othei than exertion, could be found to account for the fever 
His activity was slowly increased until, after three months, he was leading a normal 
life 


Laboratory Findings 

Urmc While in the hospital nine specimens were examined Only the first 
showed sugar On five occasions one plus albumin was present and on three occa- 
sions a few casts were found Red blood cells were found only once Bile was 
present from the second day to the sixtli day After returning home six specimens 
were examined, the last on September 15, and always found to be normal 
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Blood Sugar On admission the blood sugai was 213 mg , eight hours later 909 
mg , second day 119 mg , fourth daj 111 mg , tw’elftli day 80 mg Blood CO- deter- 
minations were 48, 46, 38, 48 respectivdj Icteric index was 8 and 7 2 Blood 
cnlcium was 129 mg on the first day Blood sedimentation rate on the twelfth day 
was 18 mm per houi, and on the twentj -first da\, 14 mm per hour A roentgen- 
ra\ of the lungs was normal on the seventeenth day 

Discussion 

Tliis boy received a large dose of carbon tetrachloride by inhalation He 
was completely anestlietized for over two hours. It is possible tliat there 
was also absorption through the skin, as there later appeared a large area 
of hyperemia and burn on the thigh and leg wdiicli had been in contact with 
the wet bed co\crs In the absence of histor}’, wdien sugar was found in 
the urine, diabetic coma was considered a possibility It w^as not until the 
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second day that definite cMdence of Inci damage occuiied, i e , an enlarged, 
tendei, painful Iner, a tiace of bile in the urine, high fever and leukocy- 
tosis The importance of carl}' intravenous administration of calcium and 
glucose A\as not appieciated, and since the blood calcium was high calcium 
uas given onl}* by mouth Fluids and medication given by mouth were 
nearly all retained after the first daj* There was veiy little evidence of 
kidne}’ damage No central neivous S 3 'mptoms occuried The manage- 
ment of the case after the acute phase was determined by the lesults of tests 
uhich shoued the degree of Inei lepair Liver tenderness persisted for 
two veeks and eiilaigement foi a month These physical signs, plus even- 
ing fever, increase in polymorphonuclear leukocytes in the blood, and a 
slightly elevated blood sedimentation rate indicated that repair was not com- 
plete in three weeks During the next six weeks an elevation of tempera- 
ture to between 100® F and 101° F on slight exeicise indicated continued 
disturbance, as no other cause could be found for this fever 

Case 2 A 4S-}cai-old carpenter was admitted to the hospital aftei having diunk 
a cleaning fluid containing cai bon tetrachloride His past history was negative except 
that he was a stead> consumer of alcohol In fact, when tlie accident occurred he had 
been drinking and in the dark poured another drink from the W'rong bottle Almost 
.It once he began to vomit persistentlj , followed by diarrhea which later produced 
“ ^ erj dark colored ” stools He felt as though he had a fever and was very drowsy 
At times he was delirious The da> befoie admission he noticed that his abdomen 
was markedly enlarged He had not urinated for tliree days He had been treated 
at home S3nnptoinaticalh, and had been given glucose twice intiavenously after he 
became anunc 

He was admitted to the hospital on tlie eighth day of his illness Physical ex- 
amination show'ed an obese, intensely jaundiced, critically ill man He was quite 
stuporous and responded to questioning with difficulty His legs and ankles showed 
a two plus edema His pharjnx was injected and slightly edematous There was a 
s>stolic murmur localized at tiie apex Blood pressuie w'as 160 mm Hg systolic and 
80 mm diastolic His abdomen was greatly distended, with signs of fluid, and there 
W'as tenderness over the liver region » 

He was in the hospital 44 houis, dying on the tenth day of his illness He grew 
steadily w'orse, becoming cyanotic and comatose on tlie second day His temperature 
W'as never over 100° F The pulse varied between 72 and 118 His respirations 
w'ere laboied and die rate around 30 pei minute He had no twitching or convulsions 
He vomited once, a large amount of coffee-ground material He was cathetenzed at 
once on admission, and 30 c c of dark colored urine were obtained which showed three 
plus albumin, sugar 04 per cent, bile three plus, and microscopically many fine and 
coarsely granular and hyaline casts, 10 to 15 red blood cells and eight to 10 white 
blood cells, per high pow'er field Blood non-protein nitrogen was 160 mg , sugar 222 
mg, creatinine 6 mg, icteric index 100, CO* 35 vol per cent Blood count hemo- 
globin 85 per cent, red blood cells 3 3 million, white blood cells 10,300 with 81 per cent 
polymorphonuclear leukocytes 


Treatment 

Soon after admission he was gniven a colonic irrigation which returned a ''dark 
black liquid” He received five intravenous injections of 50 cc of 50 per cent 
glucose, each of w'liicli w'as follow'ed by 25 units of regular insulin He was given 
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daily 1200 cc of fluids by mouth including water, fruit juices and milk He 
vomited only once so most of this was letained He was cathetenzed on the second 
day, and only 3 cc weie obtained An abdominal paracentesis was attempted on the 
second day, but, foi some reason, no fluid was obtained He did not void any urine 
while in the hospital Oxygen was administered on the second day 

An autopsy was performed with tlie following positive findings The skin and 
sclerae were deeply jaundiced There was a large amount of bile-stained fluid in 







I'lc 1 Kidncj, (X50) — showing cloudj swelling and necrosis of the tubular epithelium 
The ploincrulus in the upper right segment show's albuminous 
CNudatc in the intracapsular space 


the abdominal caiiij The epicardium was somewhat congested and showed scattered 
petechial hemorrhages The h\ cr w’eighed 2350 gm , and was pale browm in color 
On section the cut surfaces presented numerous hemorrhagic areas in which the 
normal pattern was indistinct The spleen weighed 390 gm , and the pulp w'as mushj 
'ilie adrenals appeared normal The kidnejs weighed 300 and 290 gm ; the capsules 
"tripped V iili diflicuU} , the cut surfaces were grossK congested and contained 
mimorous hemorrhagic areas as did both peUcs There were extensne petechial 
lKr'’orrli'uriL s in the bladder mucosa The pancreas also showed a few scattered 
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hemorrhages The stomach, the small and large intestines showed numerous scat- 
tered hemorrhagic areas A trace of carbon tetiachloride was found in the brain 
but not 111 the h\er or kidnc>s 

Microscoi»ic Examination 

Livct “Sections show exlcnsire pathological change There are large aieas 
of necrosis with associated hemorrhage, these are located for the most pait aw'ay 



Fig 2 Liver (X50) — showing focal hecrosis and extensive fatty metamorphosis 

of the liver cells 


from tlie portal systems and more toward the center of the lobules In addition, there 
IS widespread fatty vacuolization of the liver cells There is a moderate increase of 
the round cells in the periportal spaces ” 

Kidney “ Sections show marked degenerative changes in the tubules varying 
from cloudy swelling to actual necrosis The glomerular tufts are engorged The 
capsular spaces contain albuminous exudate Some of the glomerular tufts are 
adherent to the capsule In an occasional glomerulus, free red cells are seen in the 
capsular spaces The blood vessels are normal ” 
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Spleen “Sections show model ate to marked engoigement of the pulp widi 
red cells Many irregular pai tides of extracellulai brown pigment are present The 

follicles ai e normal ” 



I'ki Lntr (X 250) — slioiMiig higher magniiication of necrotic zones The large 
In pcrchromatic nuclei (arrow) suggest regeneratne changes* 

Discussion 

This man nas leported to Imc drunk a “ furmtuie polish” used for 
cleaning purposes Due to unusual circumstances surrounding the case the 
exact nature of this fluid uas not known and it w'as labeled wnth an unfa- 
miliar trade name The medical examiner reco's cred the original container 
and found it to ha\e a high carbon tetrachloride content The man w'as 
an alcoholic and had been imbibing before he drank the fatal portion think- 
ing It to be whiske) Its toxicity was undoubtedly increased by alcohol 
It wa^ aKo taken after he had eaten, which again made it more toxic When 

' I “iru ii/kbict! to Dr 'Ihcodorc J Curphej, Medical Examiner of Nassau Count>, for 
it iy,«rprttatioT o’ the iialiiolnmc-il fiiidmcs, and to Mr David Skelton, staff photographer, 
If til' photf r''opriph= 
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he reached the hospital on the eighth day, he presented an extreme picture 
of acute gastroenteritis, hepatitis and nephritis The autopsy confirmed the 
clinical findings shoiMiig degenerative changes in the liver with a marked 
central necrosis, involvement of both the glomeruli and tubules of the kid- 
neys, and extensive hemorrhage into the mucosa of the gastrointestinal 
tract and in other organs These are the typical end result of this t 3 rpe of 
poisoning 

Treatiuent or Acute Carbon Tetrachloride Poisoning 

Two drugs, calcium and glucose, are definitely indicated in the treat- 
ment of carbon tetrachloride poisoning The importance of this treatment 
does not seem to be general!}* recognized as was shown in the management 
of the ti\ o cases herein reported 

What IS the role of calcium in the treatment of this condition ^ The fol- 
lowing investigators have contributed to our knowledge of this subject 
Lamson, Minot and Robbins ^ from expei iments on dogs found that carbon 
tetrachloride was much more toxic and caused greater liver damage in ani- 
mals fed on a low calcium diet than in those fed on a normal or high cal- 
cium diet They also shou ed that symptoms of intoxication were promptly 
relieved by the intravenous administration of calcium They thought that 
the central necrosis of liver cells increased the bilirubin in the blood and that 
bilirubin entered into a complex combination with calcium Thus, though 
the total blood calcium be normal or high, the active or ionized calcium may 
be low Symptoms of lack of available calcium sometimes ensued, such 
as tremors, convulsions, tetany and tendency to hemorrhage 

Wokes " fed mice on low and high calcium diets plus cod liver oil and 
found little difference in the response of the two series after giving a toxic 
dose of carbon tetrachloride He did find, however, that calcium given one 
hour before administration reduced the mortality but did not completely 
protect the liver 

Cutler,® in studies on large series of dogs, found that in 131 animals fed 
on a diet of lean meat without bones, 98 died after a toxic dose of carbon 
tetrachloride; whereas, in 98 dogs fed on lean meat and calcium salts, only 
18 died All showed m a few hours an increase in guanidine in the blood 
and subsequent hypoglycemia To protect against intoxication they sug- 
gest that a diet should not tend to increase guanidine as does meat, should 
be rich in calcium to combat h}perguanidinemia, and high in carbohydrate 
to relle^e hypogl}cemia Minot * demonstrated a similar increase in 
guanidine in the blood followed by hypoglycemia after liver injury, and 
showed that symptoms of guanidine intoxication are similar to those of car- 
bon tetrachloride poisoning He discussed the effect of this guanidine ac- 
cumulation on the carbohydrate metabolism and found that the adminis- 
tration of calcium salts hastened recovery The giving of glucose alone did 
not prevent death m experimental animals, but calcium did He concluded 
that the exact mechanism of this beneficial action of calcium is not known 
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It seems, therefore, that calcium plays an important role m protecting 
against liver damage and curing symptoms of intoxication from caibon 
tetrachloride It would appear rational to administer calcium and glucose 
as soon as the diagnosis is made and continue it until all evidences of hver 
damage have disappeared Even m the absence of signs of liver damage 
calcium should be given for four or five days A normal blood calcium does 
not mean that calcium is not needed, for in this condition part of the dif- 
fusible or usable calcium maj*^ combine in some non-usable form and still be 
present in the blood Calcium therapy has been successfully applied in sev- 
eral cases reported in the literature 

How should calcium be administered^ In dealing with a normal di- 
gestive apparatus it would seem that giving calcium by mouth every four 
to six hours would maintain an adequate blood level In acute carbon tetra- 
chloride poisoning with involvement of the gastrointestinal tract and liver 
the absorption is not normal, and even though food is retained we do not 
know how it is utilized Therefore, essential fluids, hypertonic glucose and 
calcium should be given intravenously, at least until we know that they can 
be absorbed fiom the intestinal tract In severe cases this should be done 
every five or six lioui s, the interval lengthened as the patient is able to take 
and assimilate fluids and food If nephritis is piesent and edema appears, 
making it necessary to limit fluids, a small amount of a higher concentra- 
tion of glucose (50 cc of a 50 per cent solution) should be given If 
jaundice and signs of hvei involvement occur, the intravenous route should 
be used if necessary for from one to two weeks Blood chemical studies 
will materially help in ascertaining the degiee of liver and kidney damage 
and so determine when treatment can be safely terminated 

It is also important to know how soon liver damage occuis and when 
liver cell repair is complete The liver has great regenerative ability and 
functions efficiently if a small pait of it remains noimal, as was shonn by 
Bollman and Mann ° Lacquet,® and Cameron and Karunaratne ^ have stud- 
ied the rate of liver destruction and repair in lats After administering a 
toxic dose of carbon tetrachloride, destructive changes begin in a few hours, 
becoming extensne m 24 houis and continuing so foi three or four days 
In three to fi\c dajs signs of regeneration can be seen and after two weeks 
lepair is complete 

Pcciy® had occasion to observe autopsies of thiee patients who simul- 
tanconsh drank caibon tetrachloride One died in six hours and showed 
no chamjc in the liver; the second died in 68 hours and showed extensive 
nccrosi«; and liemorihage, and the third died after 150 hours showing ex- 
tcn'?i\c damage but CMdences of regeneration taking place In our inhala- 
tion case the li\cr was swollen and tender on the second day w'hen a trace 
of bile appeared in the urine Two or three days may elapse before liver 
damage manifests itself co it is better to assume that Iner damage exists and 
treat it at once 

Farhor writer^: made little mention of kidnc\ damage, although it oc- 
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cunccl in some of the cases lepoited Fiaiico,” m 1936, called attention 
to the ficquciiL) of kidne} invol\ement and leviewed the literature with re- 
spect to this point Olhci cases ha\e since been lepoited and Semetra^® in 
1939, fioni a collected senes of 141 cases found that 33 gave clinical evi- 
dence of renal involvement, and 17 of the 25 autopsies showed anatomical 
evidences of renal disease Both of oui cases showed signs of kidney in- 
1 oh ement Case 2 show cd extensn e damage at autopsy As far as treat- 
ment of the kidne\ is conccincd, no conflict m the choice of theiapy aiises 
because of the nn oh ement of both hvei and kidney Stomach lavage, co- 
lonic iriigation, foicing of fluids and glucose and calcium intravenously all 
tend to piotect the kidnc) and constitute sound tieatment should serious 
kidnc\ damage be pi esent 

If hemorrhage into the gastrointestinal tiact occurs, especially if asso- 
ciated -with luei damage and loweied fibimogen. calcium is useful If theie 
IS considerable blood lost, transfusion with blood oi blood plasma is indi- 
cated 

E\c s 3 mptoms, such as him red vision and toxic amblyopia, have been 
described f i om carbon tetrachloi ide intoxication but disappeai as the intoxi- 
cation IS combated 

Forbes and Neale “ demonstrated a substance isolated fiom hvei extract 
which piotccted rat Iners against neciosis following carbon tetrachloi ide 
inhalation With their associates “ they later show'ed this substance 
to be sodium xanthine and found that other purines gave like protection 
This action of xanthine was confirmed by Barrett, MacLean and McHenry, 
and Fitzhugh Whether this principle is applicable to human hvei disease 
remains to be demonstrated, but it w'ould seem to be of potential value Dr 
Forbes in a personal communication states that he has used xanthine in one 
case of phosphorus poisoning and felt that it played a gieat part in the pa- 
tient’s recovery Since it takes from 24 to 48 hours for xanthine to exert 
Its maximum piotective action, its action, if given after exposure, would be 
merely to help accelerate lepan 

Outline of Treatment 

1 Remove unabsorbed carbon tetrachloride from the gastrointestinal 
ti act by stomach lavage, and colonic irrigation 

2 Force fluids by mouth and intravenously to dilute and wash out cai- 
bon tetiacliloride and toxic products 

3 Prevent or treat signs of intoxication and organic damage by 

a 10 to 15 c c of 10 per cent calcium gluconate intravenously every five oi 

SIX hours the first two days, then t\vo to four times a day depending on 

severity 

b Hypertonic glucose intravenously two to four times daily 
c High carbohydrate, low fat and low protein diet 
d 20 grains of calcium gluconate by mouth eveiy four hours 
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4 Transfuse with blood or blood plasma if there has been much loss of 
blood 

5 Repeat blood chemical determinations until blood returns to normal 

6 Rest in bed until evidences of liver and kidney damage have disap- 
peared 

Carbon Tetrachloride as a Health Hazard 

In 1933, 30,343,693 pounds of carbon tetrachloride were used m this 
country and m 1938, 77,975,057 pounds were used This widespread use 
of carbon tetrachloride presents a definite health hazard In industry this 
hazard has been recognized and largely controlled Great mdustiies (chem- 
ical and drug, rubber, paint, fire extinguisher, and dry cleaning), m which 
this substance is used extensively, have studied the problem and have taken 
steps to protect workers from acute and chronic poisoning Investigations 
by Smyth and Smyth,^^ Davis,^® and others interested in industrial medi- 
cine illustrate the type of research responsible for these improved condi- 
tions Smyth pointed out that considering the enormous quantity of 
carbon tetrachloride used m industry there have been suprismgly few casual- 
ties He bases his opinion partly on the small number of cases reported m 
the literature and partly on reports from insurance companies, health de- 
partments and departments of laboi and industry He could find only 122 
acute and subacute cases reported, 27 of these being fatal Of the 27 fatal 
cases, 14 were due to the use of carbon tetrachloride as an anthelmintic 
Semetra,^® in 1939, collected a series of 141 cases, 39 of them fatal Cases 
icporled m the literature probably represent only a small percentage of the 
total cases occuning Carbon tetrachloride poisoning is not a disease re- 
portable to health depaitments, and cases dying a few days after poisoning 
may have been recorded as acute hepatitis or acute nephritis, without men- 
tion of carbon tetrachloride In fact, in some instances it may not have 
been known that carbon tetrachloride was the offending agent because the 
label on the container made no mention of the contents In leviewing the 
case reports, but few acute cases occurred in industrial plants, which proA es 
that Tare and education of w'orkers have reduced the risk wdiere its use is 
siipeiMsed 

In medicine carbon teti acliloride is used inteinally only as an anthel- 
mintic, prmcipall} m the treatment of hookworm, and externally to cleanse 
the skin H the patient is pioperh prepared befoie the drug is adminis- 
tered and It IS gnen on an empty stomach there is little risk in using it 

In near!) e\ery home can be found a can oi bottle containing one of the 
mail} brands of cleaning fluid containing carbon teti achloride Thousands 
of small clothes cleaning, and hat and shoe cleaning establishments use car- 
bon tetrachloride daiK ; many of the users do not know' w'hat they are using 
and lice it caielessK One large New York department store sells 11 dif- 
feient brands of cleaning fluid containing carbon tetrachloride Our neigh- 
borhood drugstore sells fi\c 
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The Fedci.il Seciint} Agcnc)\ Food and Diug Admimstralion, states 
that there is no fcdeial law nhich specifically lequnes namings to appeal 
on the labeling of products of this type The Federal Food, Drug and Cos- 
metic Act docs not i egulatc cleaning fluids othei than those considered cos- 
metics Section 502 requiies the proper labeling of “diugs oi devices ” but 
cleaning fluids are apparently not so consideied 

It is the custom of many of the manufacturei s of these products to in- 
clude a warning on the label to the effect that it should be used m a well 
ventilated room or neai an open window The character and presence of 
a warning seem to be at the discretion of the producei lathei than dictated 
by law 

Is this tj'pe of waining sufficient^ The warning usually appeals in small 
print inconspicuousl} placed on the label In fact, statements as to the 
safet}- of the product, because of its non-inflammable nature, are often em- 
phasized giving a sense of false security One pioduct seen m a small hat 
cleaning establishment had this notice pi inted m large type on the front of 
the container — “ Non-Explosive, contains no acid Safe for fabric Safe 
for you Here at last a real spot removei ' ” On the side of this container, 
at the bottom of the instructions as to its various uses, m the same sized 
small type, appears the following “ V olatile sob ent Use with adequate 
ventilation Avoid prolonged breathing of vapor ” The proprietor of this 
shop said he had never seen this w arning or knowm that it contained a poi- 
sonous substance and had, on occasions, noticed that he became light-headed 
and had a headache after using it Daily exposuie of this nature may cause 
chronic liver damage 

If an adequate, conspicuously placed warning to the effect that the fluid 
IS poisonous if inhaled or drunk were placed on the container it would be 
used with greater care and kept in a safe place In the first case here re- 
ported, if the parents had appreciated the nature of the cleaning fluid it 
w'ould not have been left in an accessible place within easy reach of a curi- 
ous child, and in the second case the fluid w'^ould not have been carelessly 
poured into a Avhiskey bottle wdnch still bore the wdnskey label Nearly 
every case reported in the literature could have been prevented if the pur- 
chaser had appreciated the fact that the product was poisonous The fol- 
lowing excerpts from case reports illustrate this School janitor died in 
four daj'S of liver symptoms after applying floor wax, maid cleaning dress 
in cleaning fluid found dead beside basin, man cleaning old telephones be- 
came sick, man drank fluid by mistake and died, woman overcome washing 
hair, man overcome spraying room with cleaning fluid, man painting brew- 
ery vat with pieparation containing carbon tetrachloride, two year old boy 
swallowed fluid, woman cleaning dress in closed room, man cleaning furni- 
ture and draperies, dry cleaner overcome, three negroes drank cleaning 
fluid from can on garbage dump— all died, five sailors overcome by fumes 
moving tins in store room, three students ill after cleaning ink pads on 
printing press 
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It would not be necessary to frighten the buyer by lequirmg a skull and 
crossbones type of label, but an adequate warning could be prescribed by 
law which would not interfere with the sale of this useful product, but would 
be fair to both buyer and seller The contents of the product should be 
stated on the label ' Public health education by our health departments and 
those interested in pi eventing disease is worth consideration Use of car- 
bon tetrachloride in industry is being made safer through education and 
protective devices Proper labeling and education can render the same de- 
gi ee of protection to all users, for it is definitely a preventable disease 

An editoiial in the Journal of the American Medical Association-® en- 
titled “ Volatile Poisons in the American Home ” stresses the importance of 
this type of health hazard and warns against the careless use of such sub- 
stances The fact that carbon tetrachloiide masqueiades under a host of 
tiade names without its presence being indicated is lesponsible for many 
mishaps 


Carbon Tetrachloride Poisoning A Disease Entity 

In treating unusual diseases with which the physician is not familiai, two 
pioceduies arc open to him, to tuin to books and lead up the subject, or to 
seek help from someone ivho is familiar wnth it Both proceduies were 
resorted to in our first case In no accessible textbook could any useful 
information be found Tw'O consultants were called and considerable diffi- 
cult} was encountered in finding someone familiar wuth this condition It 
IS cMdcnt from the case reports in the hteiature that m many cases the es- 
sential proceduies of pioper treatment w^ere not applied 

In rcMcwing many of the latest editions of our standaid textbooks of 
medicine, therapeutics and toxicolog}’, not one w^as found wdiich desciibed 
carbon tetrachloride poisoning as a disease entity Carbon monoxide, 
phosphorus ami bichloride of mercuiy poisoning were so consideied but not 
carbon tetrachloride The S} mptomatolog}’, pathology and tieatment of 
this poisoning arc definite and its incidence sufficient to warrant its recogni- 
tion The wiitcis of textbooks should include carbon tetrachloiide poison 
mg in the table of contents 


Summary 

1 I wo eases of acute carbon tetrachloride poisoning have been pre- 
‘'tnted The first, a nine year old bo} recening a large dose by inhalation 
showed CMdencc of h\er and kidnc\ damage, follow'ed by a slow coma- 
leseence 1 he second, a 48 }car old man, an alcoholic, after drinking clean- 
ing fluid died after 10 days’ illness during which he presented s}mptoms and 
Signs of exteiisnc damage to the luer. kidncNS and gastrointestinal tract 
\n aiUojj(;e eoniinned these findings 

J I he treatment «)f this eondition is ehsenssed, especially the importance 



ACUll C\KnOX TL1 RAClILORinr POISONING 


93 


of iniiiictliatc aod continued adnimislialion of calcium and glucose until evi- 
dences of intoxication and oiganic damage ha\e disappeaied 

3 That caibon tetiacliloride poisoning presents a definite health hazard 
IS demonstrated Laws lequning the pioper labeling of products contain- 
ing carbon tetrachloride aie uiged, and education of its users is suggested 

4 A plea is made to the winters of textbooks to consider caibon tetia- 
chloridc poisoning a disease entity, thus making knowledge of its nature and 
ti catment accessible 
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A THEORY CONCERNING THE MANNER IN WHICH 
THE STOMACH EMPTIES ITSELF* 

By William Travis Gibb, Jr,MD,FACP, New York, N Y 

The actual mechanics of how the stomach empties have never been ex- 
plained 111 a perfectly clear fashion The descriptions of this important 
function vary considerably m every textbook on physiology, and appear to 
be vague and incomplete Camion believes that the acidity of the chyme 
controls the pyloric sphincter, that a certain degree of acidity in the stomach 
causes it to open, and that increased acidity m the duodenum causes it to 
empty There is also another factor which comes into play, namely, that 
mechanical stimulation on the stomach side causes the pyloius to open and 
that mechanical stimulation on the duodenal side causes it to close, and that 
as long as material stays m the cap the pylorus remains closed The peri- 
staltic waves tend to vary m intensity, and when a strong wave passes over 
the antrum it tends to open the cap and to raise the pressure m the antrum 
so that some of the contents of the stomach will pass through the pylorus 
into the antrum Befoie the wave reaches the pylorus it closes Towards 
the end of digestion the tone of the sphincter tends to diminish, and the 
pylorus relaxes so that regurgitation of food from the duodenum to the 
stomach occurs 

Cole, basing his conclusions upon seiial radiogiaphy, states that the ac- 
tivity of the sphincter is directly propoitional to the magnitude of the antral 
contractions, and that chyme passes into the duodenum during each of these 
contractions but not during the intervals 

Wheelon and Thomas claim tliat, when a peristaltic wave beginning in 
the body of the stomach i caches the antrum, the sphincter becomes relaxed, 
and that material swept foruaid by the constricting wave is free to pass 
through the opening of the pylorus The pyloius closes before the wave 
reaches it and then thcic is a period m which the antrum and the pyloius are 
in a contracted state Aftei this the aiitium goes into a negative phase and 
the pylorus remains in a contracted state 

William Beaumont and later Hofmcister and Schurtz were of the opinion 
that after a peristaltic ^^a\c had passed doun the body of the stomach and 
leached the antrum it became s\stphc m character, almost dividing the stom- 
ach into two halves, the lower part of the wave passing onw'ard to the 
!>} lorus 

Starling stated that there is a strong transverse band demarcating the 
l>od\ of the domach from the antrum Strong contraction waves in the 

* Ut v\ Kfo'c tl’c Summit (X J ) Medical Socicl>, Oct 29, 1940 

Gastni-Intcstmal Conference of St Luke’s Hospital, December, 

U4s.c*\ra u>r luiMic'ition I chnnrj 25, 1941 
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aiitium force food lowaid the iijlouis which lemdins closed, therefore the 
food can not escape and is forced backwaid foiming an axial leflux stream 
toward the cardia, wdnch condition peinnts of thoiough mixing Transi- 
tory opening of the pylorus allow's a few cubic centimeteis of mateiial to be 
squeezed into the duodenum Tonic conti actions in the fundus produce a 
stead} pressure The pylorus opens more and moi e frequently as digestion 
progresses and the stomach becomes empty 

How ell says that the pylorus relaxes occasionally to allow a contraction 
w’ave to eject food into the anti um This does not occur wnth each wave 

Wright adds that wdien empty the walls of the stomach are m rather firm 
apposition, but w'hcn food enters thiough the caidia the muscle fibers elon- 
gate sufficiently to make the cavity confoiin to the size of its contents This 
does not change the internal pressuie on the contents to any great extent 
A peristaltic w'a-\e occurs about eveiy tw^enty seconds When the stomach 
is first filled the pylorus is tonically contracted In three to twelve minutes 
ihe pylorus opens to permit a small quantity of chyme to escape The py- 
lorus relaxes and opens when a w'ave reaches the antrum 

Ver}' little is said in the hteiature concerning the effect of gravity upon 
the emptying of the stomach, and this force w'e feel has little, if any, effect 
If we take other organs of the body for analogy w'e find that there is not 
one that depends upon this force for its proper function Certainly othei 
parts of the digestive tract seem to opeiate in any position The position 
of the body does not seem to have any effect upon the manner in which the 
stomach empties itself, for the function goes on just as well in an erect as 
m a horizontal position, and if horizontal, it makes no difference whether 
the individual be upon his side, his back or his face This is true in spite 
of the fact that the filled stomach changes position to a great extent depend- 
ing upon w'hat position the body happens to be in and what media fill its 
lumen The cardia is fixed, but the pyloric end is fairly movable AVhen 
lying upon the left side the pylorus may be to the left of the midhne, and 
wdien on the right side may be w ell over on the right side of the abdominal 
cavity Even when a person has the foot of his bed elevated on shock 
blocks, his stomach seems to empty in a satisfactory fashion Of course 
one cannot say dogmatically that gravity plays no part whatsoever, certain 
positions may make emptying a little easier, but the evidence to back up this 
supposition IS very sparse 

Anyone wdio has watched a stomach filled with a liquid barium medium 
under a fluoroscope could not have failed to notice that even though there was 
good, active peristalsis in the antrum, the cap filled only on occasion, and that 
It was practically impossible to fill the cap by manual manipulation until the 
stomach was “ good and ready ” If the stomach is observed patiently over 
a considerable period at one examination it will be noticed that the peristaltic 
waves start in the upper portion of the body, are shallow, sluggish and with- 
out much force These waves travel in a caudad direction at the rate of 



96 


WILLIAM TRAVIS GIBB 


about one every twenty seconds When they reach the mcisnta angulaas, 
that IS, the beginning of the antrum, they suddenly become deep and force- 
ful and continue toward the pylorus with great regularity, taking about ten 
seconds to traverse this distance As the observer watches these waves 
he will note that suddenly, for no appreciable reason, the antrum takes on 
a firm, ball-hke appearance, and that it is completely divided from the fundus 
except for perhaps a trickle of barium Tins ball seems to contract to a 
slight degree and as it does so the cap fills and barium is seen to literally 
shoot through the entire duodenum to the first part of the jejunum This 
is best observed at the beginning of the examination, the first time it hap- 
pens, when the duodenum is empty After that there is barium scattered 
throughout the duodenum and this phenomenon is not so apparent As this 
occurs the usual peristaltic wave begins just distal to the tncisui a angidans 
and travels toward the pylorus in the usual fashion The wave seems a 
little deepei than usual but this may be only apparent due to the increased 
tonicity of the antrum The initial division at the incisura relaxes when 
the wave is under w’ay The cap is distended during this first rush of con- 
tents into the duodenum and remains so for a comparatively shoit while 
It then takes on a smaller diameter Peristalsis m the duodenum seems to 
start just distal to the cap 

This com sc of events gives one the impression that the material from 
the stomach is being ejected m a forceful fashion, much more sti ongly than 
would be expected from a peristaltic wave tiavelling at the rate of one centi- 
meter a second I do not think that a peristaltic wave travelling at this i ate 
of speed, unless it actually occludes the lumen of the hollow structuie over 
which It IS travelling, can apply much pressure to the w^atery contents 
.ilicacl of It The old analogy of the sausage skin filled wnth sausage meat 
does not apply in this case In this demonstration the fingers are so placed 
aiound the tube as to simulate a constiiction band, and then as they are 
mined along slowdy the contents of the tube are forced out ahead of it 
This analog) might be tiue if the contents of the antrum w^ere a semi-solid, 
as IS the sausage meat, but they are not, they are to all intents a liquid If 
you repeated tins cxpci inient filling the tube w ith w^ater, very little increase 
in pressure would be obtained so long as the rate of tiavel of the constric- 
tion band remained slow (one cm a second) , and the lumen of the tube Avas 
not entircU constricted If. however, simulating a lush w'ave m the intes- 
tinal tract, \ou mo\ed >our constricting band forward at a rapid rate, you 
would jMidi the water ahead of the band m an excellent fashion Also if 
\ou ciUireh ot eluded the lumen of the tube with )our constricting band, 
water would be forced out ahead of the band This is one small piece of 
exidencc that makes us feel that there is more to emphing the stomach than 
a mere [lerisialtie waec W bat c\idencc there is points to the fact that the 
}v^^{aUle waxes m the antrum do not entirely occlude the lumen It might 
la artnu'd that tlte-e waxes «;et up currents in the luiuid and that these c\ir- 
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icnls all lend to go to^\aul the pyloiUb Ho\\e\ei, these cuiients, of neces- 
sity. nnist be A\eak and could not pioduce the lapid ejection of fluid into the 
duodcniun that anc ha^e noted 

By means of the gasli oscope a new sti ucture in the stomach has been 
described by main observers, namel} the uiuscuUis sphmctei anUi This 
sli ucture is a rope-hke iidge located upon the greater curvature at light 
angles to the long axis of the stomach, just opposite to the mcisiua angit- 
la}is, and it extends about half na)* upwaid on the anteiior and posteiior 
nails Although it is seen without exception in e\eiy stomach and consti- 
tutes part of the first landmark that is used for pui poses of orientation, it 
varies somenhat in each individual, being moie pronounced in some and less 
so m others It seems to consist of a iidge of muscle covered with normal 
mucous membiane and dciivcs its lope-hke quality from the fact its axis is 
not quite at right angles to the usual mucosal folds These folds, which 
run longitudinally to the long axis of the stomach, traverse the mnsculus 
at a slightly oblique angle The mnsciihts is not found at post mortem, in 
the dissecting room or at the time that the stomach is open in the operating 
room It does not seem to be differentiated fiom the rest of the stomach 
wall histologically Therefore it would seem that it is physiological or 
functional m character, that it is a functional sti ucture and has some definite 
use in the mechanics of the stomach It is there for a purpose, for if it 
^^ere vestigial it ^\ould piobably have long since disappeaied Only once 
has It been described except in connection with gastioscopic obseivations, 
and that A\as in Geimany when tuo men, who had been electrocuted, were 
examined at necropsy a few moments after death Many times during our 
gastroscopic examinations a spasm has been noted which for the time being 
impeded the examination of the antral portion of the stomach These 
spasms haA^e always caused complete contiacture of the lumen of the stomach 
and have involved this sti ucture, namely the muscuhts splnnctet anti t The 
contracted lumen of the stomach at this point usually has a sht-like appear- 
ance rather than a stellate one The contracted portion of the walls seems 
to involve the greater cuivature and part of the anterior and posterior 
w'alls, and not the lesser curvature We have noted this stricture or spasm 
on several occasions when we Avere examining individuals Avith thin ab- 
dominal Avails In such people, AAhen the scope is in place and the examin- 
ing room very dark, the outlines of the stomach can be seen through the 
abdominal Avail perfectly When the spasm Avas noted by the observer at 
the eye-piece, it Avas seen that the transilluminated image of the stomach 
on the abdominal Avail had the loAA'Cr portion cut off, but when the gastro- 
scopist announced that the spasm was relaxed the remaining portion of the 
stomach w^as suddenly illuminated suggesting that the antrum had been dis- 

*The personal observations herein mentioned were made at St Luke’s Hospital and 
Knickerbocker Hospital, New York City, m connection with the use of the Wolf-Schindler 
Flexible Gastroscope in over 750 examinations of the stomach This work was done be- 
tween Februar} 1938 and September 1940 
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tended at the time of the spasm and that the spasm merely divided the stom- 
ach into two portions It would seem from these observations that the 
luuscjihis sphiiictcy diitii had the function of forcibly dividing the stomach 
into two portions I say forcibly because the spasm cannot be relieved by 
distending the stomach with air under some pressure 

The gastroscope has been extremely useful in establishing another fact 
In over 700 observations we have seen the pylorus, either m whole or in part, 
more than 80 per cent of the time Not once have we seen a pylorus that 
was not patent This structure remains open practically all of the time and 
closes only for a brief interval when the contraction wave from the antrum 
reaches and blends with it This has been consistently true and not one 
exception has been noted, although several times we have noted a pylorus 
that did not close at all dm mg the examination In these cases no contrac- 
tion waves were seen in the antrum This observation has been so consist- 
ent and so uniform that we have felt that it must represent the usual rhythm 
of the pylorus In several instances we have examined stomachs that con- 
tained a considerable quaiitit}^ of food The deep contraction wave can be 
seen starting in the first portion of the antrum just distal to the muscuhis 
sphincter out) i It progresses slowly and evenly, as a ring around the an- 
trum, all portions of it reaching the pylorus at the same time Just as it 
reaches this stiucture and blends with it the pylorus closes It remains 
closed for about one second and then opens again The closure of the py- 
lorus does not as a rule take place in a stellate fashion as has been described 
and pictured in certain books on gastroscopy, that is, with radial folds of 
mucosa extending from the closed orifice as is the case with the anus 
Rather, the lightly closed pylorus might be said to lesemble a full blown 
rose, that is, there is a icflux of loose mucosal folds back toward the stom- 
ach, each fold repiescnting the petal of the rose This is a rather unusual 
appearing phenomenon, and one difficult to describe, but we feel that it is 
the usual course of events and that any deviation from it is abnormal In 
certain prepyloric lesions we have noted the stellate type of closure How- 
ever, the full significance of variations from what we consider normal has 
not been arm cd at It is interesting to note here that even though we have 

examined o\cr 20 stomachs in nhich there were varying degrees of food re- 
tention we have never seen a single pylorus that was not fully patent In 
one of these, ho^^c^cr, there A\as some evidence of cicatrization as shown 
by an elliptical shaped pyloric orifice which had no apparent reduction in the 
area of the lumen In some of these cases of retention tlie peristaltic waves 
were \cry shallow, or even absent In the latter cases the pylorus did not 
rlo*5e during the period of obscr\ation 

There is still another curious fact which has been observed on numerous 
occasions, particularly in reference to the use of the flexible gastroscope, 
nit wlmh has not been commented upon nor for which has any explanation 
\ouch5.m*d In order to di«:lend the walls of the stomach so that a 
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MCM of them can be obtained, an is pumped into the stomach This is done 
bA means of a small hand bulb similar to that used m connection with the 
sigmoidoscope In a noimal stomach the an stays in place once the proper 
degree of distention has been obtained and none has to be added during tlie 
course of the examination However, in stomachs in Avhich a gasti oentero- 
stomy has been performed the air leaks out, particulaily at the beginning 
of the examination, and has to be leplaced constantly The air must escape 
into the jejunum for it does not come out of the cardia and esophagus This 
indicates that there is some mechanism in the duodenum Avhich prevents the 
passage of an from the stomach through the pyloius, Avhich Ave have already 
noted is open practically all of the time 

Thomas and ^lorgan haA*e noted that as a peiistaltic AvaA’e approaches 
the pyloius there is a inaiked inhibition of the rhythmic contractions of the 
fiist part of the duodenum, and that recoverj’^ of the normal tone and peri- 
staltic actiA'itA of the duodenum takes place AAdien the pylorus closes Could 
it not be a fact that the tone of the duodenum A^anes ^ That Avhen the stom- 
ach IS read)' to eject material into the duodenum, its tone diminishes so that 
it can dilate sufficienth to conform Avith the bulk of this ejected material'’ 
BetAAeen these peiiods the tone is so increased as to be able to Avithstand 
the usual slight variations of pressure Avithin the stomach due to peristalsis 
This apparent contraction of the Avails of the duodenum is AA'hat keeps the 
air AAithin the stomach during the gastroscopic examination In the case 
of the stomach Avith the gastroenterostomy opening, the jejunum has none 
of these qualities of increased and decreased tone and so there is no barrier 
to the passage of air into and along its lumen Of course there is a limit to 
the volume of air that can be forced into the jejunum at the mild pressure 
used in inflating the stomach, and after this volume has been reached the 
back pressure equals the pressure Avithin the stomach and no further leak- 
age occurs 

From these foregoing obseivations Ave have deduced that there must be 
some A'ery definite mechanism not previously described that enables the stom- 
ach to empty itself This mechanism must be different from Avhat has been 
described heretofoie, for these facts seem very evident and positive, and 
they do not fit exactly into any previous explanation It can be argued 
that a stomach filled AA'itli air or Avitli the usual barium meal does not behave 
m the same fashion as one filled Avith the usual types of food This is true, 
but It is also true that these facts have been observed with very great regu- 
larity, signifying to us that there must be some underlying mechanism Avhich 
is very definitely established and which must serA'e some function The 
following is a theory based upon these observations 

The stomach is divided into three portions the antrum, the body and the 
fundus The antrum is that portion AA'hich lies distal to the wcisura aiigti- 
laris and the imisctilus splvincter antii, the body is the remaining portion 
except for that part w'hich is above the cardia which is called the fundus 
This latter portion contains the air bubble When empty the Avails of the 
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stomach lie in close apposition This approximation of the walls must be 
forceful at times, for we have noted in certain individuals that the barium 
meal collects for a time in the fundus and that giadually a trickle of it filters 
down through the body to the antrum This apparent spasm persists over 
a considerable period at times Normally, however, the walls of the stom- 
ach enlarge enough to accommodate the amount of material that is placed 
inside of it and there is not any increase in pressure within the stomach due 
to stretching or contraction of the walls When filled with food the body 
of the stomach acts as a reservoir, in which the food is retained and gently 
mixed and agitated by the shallow peristaltic waves which start in its upper 
portion and progress m a caudad direction If the stomach is carefully 
observed over a considerable period, waves can be seen going in an opposite 
direction These are apparently normal according to Alvaiez Here the 
hydrochloric acid and other juices are mixed with the food and some of the 
changes take place ^\hlch piepare the ingested material for future digestion 
Other factors probably help in this mixing piocess the musculature of the 
aiidominal wall for one Normally these muscles are contracting and le- 
laxing frequently, uhich in turn must exert some alternating pressure and 
relaxation upon the filled stomach The movements of lespiration, that is 
contraction and relaxation of the diaphragm and the accessory movements 
of the abdominal muscles must affect the stomach as well All these fac- 
tors assist in bringing the contents of the body down to the antral region 
When the food mateiial is in the antium it is fuithei kneaded by the fai 
more pouerful contraction waves found here Probably certain curients 
arc set up which bring the food best prepared at the time to the region of 
the pHorus When the duodenum is leady to receive some of the contents 
of the stomach, or uhen the contents of the stomach are m the proper state 
for passage to the duodenum, or when both of these factors are favorable, 
there is a contraction of the uiu^culus sphmctei antii which divides the stom- 
ach into two distinct compartments This contraction must of necessity m- 
^oKc a fairly large mass of muscle which shortens the antrum and when the 
closure is complete raises the hydrostatic pressure of the antral contents 
I here is also at this time what might be termed a systole of the antium, 
that IS. tlic muscle of the antrum contracts and exerts still more hjdiostatic 
pressure As we have stated, the pjlorus is open at practically all times 
It being open, and the junction of the bod} and antrum of the stomach 
clewed, the liquid food is literally squirted into the duodenum and cap under 
considerable pressure That this is probably tiue is evident wdien w^e re- 
member how rapidly under the fluoroscope, the barium mixture enters the 
duotlcnuni and how far it travels before reaching a stop Shortly after this 
so-called ‘;\*;toic start‘«, the u«ual contraction wave starts just distal to the 
sruKcuLn ^pUiiiclci autri This wave is probably no deeper than usual, but 
ajipcars to be so bccuiuse the antrum is m a Inpertonic state Once the wave 
starts the constriction of the wu^culus begins to relax, but the flow of the 
I’ouid .itr<,ad} under wav and much of the duodenum is filled, so that the 
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\\avc tends to keep the ciinent of the liquid going- in the same dnection, even 
though the pressure fiom the i,> stole is lehc^ed The principal work has 
been done by the s} stole, and the contraction \\a\c keeps going what was 
already set in motion When the wave arm es at the sphinctei , the pylorus 
closes and reflux is prevented Appaiently the only function of the pylorus 
IS to pre\ ent reflux 

The cap and the duodenum arc filled under a cei tain amount of positive 
jiressure and the cap acts as a pressure rcgiilatoi Its musculature is thin- 
ner than the rest of the duodenum and it has moic expansile qualities It 
IS filled with the first rush of liquid expands to its limit, theieby taking up 
the momentar} excess of liquid and acts as a leseivoii With the closure 
of the pylorus the cap tends to pai tially empty itself, passing on its contents 
to the duodenum In this w'ay we have a mechanism wdiich tends to keep 
a constant pressuie within the duodenum, so that this portion of the gastro- 
intestinal tiact is not subject to variation m pressuie that w'ould be present 
if the stomach contents were ejected suddenly into it This function might 
be compared to the expansile qualities of the aorta, wdiich by expanding w ith 
each S} stole of the hcait, tends to equalize the pressuie m the systemic cii- 
culation When the p) loi us again opens the In drauhe pi essures within the 
stomach and duodenum aic equalized, and when the duodenum is again 
ready to leceive more material the piocess is repeated 

W*e ha^e postulated that theie is a vaiiation in the tone and peristalsis 
in the duodenum When the duodenum is ready to leceive some of the 
stomach contents its tone decreases and its pei istalsis is slowed up This is 
jiiobabl}'- coincidental w’lth the initiation of the sj^stole of the antrum When 
the systole is completed the tone is raised in the first portion of the duode- 
num, the w'alls are in apposition again and cannot be parted by the usual 
pressures wuthin the stomach This pioduces an effective dnision between 
the duodenum and the antrum and prevents an appreciable exchange of ma- 
terial between the two until the duodenum is again ready to receive more 
food 

This wdiole course of events is particularly applicable during the earlier 
part of gastric digestion, wdien the stomach is more or less completely filled 
Insomuch as the pylorus remains open practically all of the time there must 
be some slight exchange of contents between these systolic cycles We do 
not claim that there is only one w'ay m wdiich food gets from the stomach 
to the duodenum The usual peristaltic waves probably convey some ma- 
terial into the duodenum, particularly dm mg the latter part of the time when 
the stomach contains food Also there is a reflux of small quantities of 
material from the duodenum, especially at the end of the gastric digestive 
period How the impulse is initiated by the duodenum w'hen it is ready to 
receive more food, is difficult to determine and does not really concern us in 
this paper It ma}' be merely a matter of differences in pressure, when the 
duodenum is empt3% wdien the pressure is low'er than it is in the stomach, 
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the systole is instigated It is not a matter of acidity and alkalinity for it 
has been observed many times that a stomach, m which there was no demon- 
strable acid, emptied just as well as one which was normal m this respect 
The reason for gastric retention — ^why some stomachs are slow in empty- 
ing or do not empty themselves entirely — ^requires an explanation As we 
have said, at no time have we ever seen a pyloius that was not patent We 
have never seen anything that suggested a spasm or a cicatricial closure 
The reason for non-emptying must lie in 'mechanisms not as simple as mere 
stenosis Certain types of retention might be explained upon the basis of 
atonic musculature of the stomach wall that the musculature did not have 
enough tone to produce an actual systole, and that whatever emptying oc- 
curred was due to the usual antral peristalsis This would indeed slow the 
process up consideiably, if not actually prevent it In other types of re- 
tention the difficulty may he on the duodenal side of the pylorus It is be- 
ing recognized that duodenitis is a more common condition than was previ- 
ously suspected If a duodenum was acutely inflamed, its normal gradient 
would be disturbed and raised This could delay or interfere with the 
emptying of the duodenum and therefore delay its preparation for the re- 
ception of stomach contents Then again perhaps there might be some func- 
tional disturbance of the variations ni tone of the first portion of the duo- 
denum, so that the general tone was raised and during the relaxed phase, 
the relaxation was not complete enough to allou much food to enter during 
systole Or perhaps the intervals between the relaxed phases are increased 
in duration and the systolic phase in the antrum occurs with decreased fre- 
qucnc} In all events there are piobably a number of different reasons for 
gasti ic retention Clinically we know that some types clear up with rest in 
bed and adequate medical treatment but tend to recur, and that other varieties 
do not impro\ e under this regime and surgery has to be i esorted to in order 
to effect a cure 

We present this theory, knowing full well that the chain of evidence 
lacks man> links The direct experimental proof of such a theoiy would 
require apparatus of greater delicacy than is now^ available, as well as de- 
\elopnicnt of special technics For instance, to prove that during the svs- 
tolic period of the antrum there was an increase in hjdraulic pressure in this 
l«rirt as compared with the bod} of the stomach w'ould require something 
Mr more delicate than the double balloon apparatus The variations in pres- 
‘^urc of ncce‘^Mt\ mu^t be comparatnely small, and the limits of error of 
"Urli an apparatus aie far too large to make it of any use 

In summary we present a theory to explain the course of e\ents that takes 
place during the emptxing of the stomach This theory includes only the 
nuehanics and Indrodenamics invohed The mmctihis spJunctcr antit con- 
tracl'-. foreiiiK dniding the stomach complctcl} into two compartments As 
llu', ^Ktui' there is an increase in tone of the antrum, which applies equal 
p^..^-llre iq'^'.ii it< eomeiit*^ forcing them through the p}lorus under some 
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prcssuie The usual peristaltic wave then passes ovei the antuini and when 
it reaches the pylorus and blends with it, the pylorus closes and lemains so 
for only about one second The first portion of the duodenum exhibits in- 
creased tone except dm mg this cycle when the tone decreases 
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7 Many factors influencing the water balance of the body 

8 The sensitivity of various reflexes having their oiigin in the pulmonary 

and pulmonary vascular tissues 

9 The rate at which the accumulation takes place 

Accepting all these variables we may inspect some of tlie direct conse- 
quences of isolated left ventricle failure They may be considered m two 
groups those associated with the heart itself and those manifest in other 
parts of the body 

A Manifestations associated with the heart itself 

1 The dilatation of tlie ventricle is usually demonstiable by roentgen- 
iciy, and Weiss and Robb ■ weie able to show that with this dilatation there is 
often a reduction in the excursion of the ventricle’s shadow This was true 
in patients who had little or no diminution in cardiac output 

2 Pulsus altermns appears to be associated with a change in function of 
the left ventricle which often precedes failure When it occurs without 
tachycardia it should be interpreted as a warning signpost, suggesting left 
ventricle weakness and perhaps failure not far behind 

3 No arrhythmia is predominantly associated with left ventricular fail- 
uic, but the onset of auricular fibrillation occurs not raiely in some relation to 
the deiclopinent of left ventricular failuie When this occurs it is usually 
considered that the auricular fibrillation, by bringing about a rapid ven- 
tricular rate, is itself a precipitating cause of tlie failure This is certainly 
so in some instances, but the cart and the horse may be turned around m 
others It has been suggested by Brill and Meissner® that the distention 
of the left auricle resulting from left ventricular failure may be a factor in 
the iutliatwu of auricular fibrillation They point out that auricular fibril- 
lation occurs most frequently in those conditions (mitral stenosis or failure 
of the left icntncle) in which the left auricular pressure is elevated But 
most patients nith left \entricular failure have a normal rhythm 

4. Left ventricular failure is frequently associated with a gallop iliyflim, 
u'^uall} a mid- or protodiastolic upe It is usuall} considered that such a 
phenonienon is brought about by lapid \entricular filling, and that it thus 
may he a manifestation of an abnoimally great difference in pressure as be- 
iwcen auricle and \entriclc 

Certain obscriations, recently made in my laboratory by Swank, Poiter 
and Vcomans,* illuminate seicral aspects of the problems of failure of the 
left lentriclc and ma\ be piesentcd here These workers studied the effects 
upon certain circulator}' functions of the intravenous infusion of fluid 
'1 liu found, as others ha\c done, that ishcn saline solution, glucose solution, 
or blood were introduced in amounts which caused increase m the total blood 
volume of 50 jier cent or more, main of the phenomena of conn-estive 
Inart failure weic reproduced 'J he phenomena so induced include dilatation 
fi( ihc luart. \\-lr>be murmurs, elevation of the venous pressures in lung and 
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in pcnpheiy, gallop rhjthm, congestion of lungs and liver, and (in some 
animals) edema of the lungs These phenomena occurred at a time when 
the cardiac output and the blood supply to tlie tissues were above the basal 
le\el It may be debated (fruitlessly, I think) whether these animals had 
heart failure or not, but m any event the experiment permits us to study 
some phenomena often a part of what we call failure 



Fig 1 The left auricular pressure (solid line) and the peripheral venous pressure 
(broken line) during infusion The zero point of the manometers was at the level of the 
skin of the dog’s back The infusion was stopped after 30 minutes 


Figure 1 records tlie peripheral venous pressure and the left auricular 
pressure m a dog subjected to such an injection This animal was anes- 
thetized with alpha-chloralose The injected fluid was normal saline and 
was put into a femoral vein at the rate of 2 7 c c per kilogram per minute for 
30 minutes Thus a 24 kg dog received a total of 1944 c c in 30 minutes 
There is a rise m the venous pressure of both circuits beginning immediately 
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aftei the onset of the injection, the pulmonary venous pressure rises more 
rapidly, m this animal, than the peripheral and reaches a maximum height of 
433 mm , while the systemic venous pressure goes only to 240 mm After 
cessation of injection the pressure falls lapidly in both circuits and within 15 
minutes is approaching normal The interest of this chait is that during 
the injection certain new signs appeared When the left auricular pressure 
reached 329 mm of water a gallop rhythm was heard, when the pressure 
had fallen to 198 mm it was no longer audible A systolic murmur also 
came and went with a series of events which may have been expected to 
dilate the mitral ring 

Furthci evidence that the basis of gallop rhythm is to be found in an 
ele\ atcd auricular pressure is seen in some recent work of Stead and Ebei t ® 
By trapping blood in three extremities they were able to dimmish the eifec- 
livc blood volume by some 16 per cent In a hypertensive subject the pool- 
ing of blood in the extremities was accompanied by a disappearance of the 
gallop, prcsumabh because of a lowering of left auricular pressure When 
the touiniquels weic leleased the gallop returned 

These obsenations seem to associate gallop ihythni with a high pressure 
111 the left auiicle In ni) judgment a gallop rhythm is a useful sign be- 
cause it may be a rclatncly early indication of using auricular pressuie, and 
\\Q are probabh all tardy in oui lecognition of left ventricular failure 

These cxpei iinents also emphasize the highly significant fact that the de- 
gi ec of pulmonary congestion may altci u ith gi eat rapidity 

5 Wood and Selzei u orking in the National Hospital foi Diseases of 
the ITcait and the British Postgraduate Medical School, have lecently sug- 
gested uliat the} think may be an elect! ocardiographic sign of left ventric- 
ulai faihiic In a recent communication they diaw attention to a type of 
P-\\a\c. which is wide and bifid and of low^ voltage, w'hich they have found 
in n'^sociation with left \entricii1ai failure in hypertension and in aoitic in- 
competence 

0 A laigc inciea‘:e m the size of the loentgen-iay shadow' of the left 
auricle u not freciucnt. accoidmg to the careful studies of Weiss and Robb = 
'I lie ol)^er^atlall is m striking contiast to the situation in initial stenosis, in 
which a marked enlargement of the left auricle's shadow' is legulaily ob- 
‘;er\cd Most of the patients studied b> Weiss and Robb had hypertension 
fti .loitic disease as the basis for their left vcntiicle failure It is accepted, 
on tile lia'-is of wide experience, that auricular distention from mitral steno- 
sis nt long duration as compared with that occasioned b} left ventricular 
failure Some recent work In Eppingei, Burwcll and Gross’" has shown 
that the great incicase in pulmonaiy blood flow which nia> occur in patients 
with jutetit <hulus arUriosus ma\ be associated with a definite increase in 
of th« left auricle It maj be that even a normal mitral vaKe is not 
Nside enough to iranMim s,> great a \oUime of blood w’lthout an elceated 
auriLui.r pi->vnr«., nr tbi*. picture mat be due to left teiUniular failure of 
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long standing Ho^\ c^ ei that ma} be, the left am icle is usually dilated when 
the ductus arteriosus is widely patent 

B When we lea^e the heait itself and tuin oui attention to the pulmon- 
ary vascular bed we encountei manifestations at once more complex and 
more disquieting than those ^\e have so far consideied We are greatly 
handicapped in the study of the pulmonary circulation by the lack of meth- 
ods for measuring pressure in the pulmonaiy veins and arteiies These are 
no doubt as important as similar measurements in the systemic circulation 
but their variations are thought about much less, piesumably because we 
cannot get precise information about them Left ventricular failure lesults 
in an increase in the amount of blood in the lungs, as shown by many stud- 
ies (Blumgart and Weiss,” Weiss and Robb ■) This inciease results m the 
diminution of air space, unless there are appiopnate compensatory changes, 
111 alterations in the consistence of lung tissue which tend to dimmish its 
mobility, in a slow mg of the mov ement of blood, in the opening up of new 
capillaries, and in an elevation of pressure in pulmonary v^essels These 
changes, through their mechanical and reflex eflPects, bring about a series of 
symptoms and signs, including 

1 Prolongation of the pulmonaiy circulation time 

2 Diminution of vital capacity 

3 Dyspnea (including the paroxysmal type) 

4 Cough 

5 Bronchial constriction 

6 Roentgen-ray evidence of congestion 

7 A loud pulmonary second sound 

8 Edema (eithei interstitial or aWeolar) 

10 CymioSr^^} manifestations) 

11 Larjmgeal paralysis^ 

12 Pleural effusion? 

None of these manifestations is simply produced, their mechanisms are com- 
plex, and they may interact with each other to complicate matters still 
further Each of them, however, may be explained primarily on the basis 
of accumulation of blood and pressure m the pulmonary vessels A few ex- 
amples will suffice 

1 Dyspnea, m general, as Peabody showed, occurs when the actual 
volume of ventilation exceeds a certain (or individually uncertain) fraction 
of the maximum ventilation possible Dyspnea is encouraged, therefore, 
by factors which either increase the ventilation or decrease the maximum 
ventilation possible Harrison® has illustrated the links in the chain of 
events leading from left ventricular failure to dyspnea, and to its paroxysmal 
exacerbation in an attack of cardiac astlima It is easy to see how left ven- 
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tricular failure reduces the maximum ventilation, since the vital capacity 
IS reduced by the space-occupying extra blood in the lungs, by the stiffening 
effect of congestion on the lung tissue, and (in some patients) by interstitial 
or alveolar edema Bronchial constriction also may occur to limit venti- 
lation At the same time the congested lungs are the source of vigorous 
reflex stimulation of respiration, as was shown by Harrison ® and by Church- 
ill and Cope Similar reflexes may be important in cough and in bronchial 
narrowing It is important to remember that severe dyspnea and cardiac 
asthma can occur m the absence of any demonstrable edema, i e , in the ab- 
sence of rMes 

Is dyspnea to be called an em ly symptom of failure of the left ventricle ^ 
It certainly is, and not very rarely the first symptom of which the patient 
gives an account is an attack of paroxysmal dyspnea, most often coming on 
at night True, the more careful the history and the more sensitive and 
observant the patient the more frequently one will obtain an emher history 
of dyspnea with exertion, but there are patients in whom severe attacks come 
early in failure The observations m dogs just presented show how pul- 
monary congestion may occur with great rapidity if the capacity of the left 
heart is overtaxed 

Dyspnea is not only an early symptom of left ventricular failure , in some 
ways it is the key symptom It may be dyspnea on exertion, nocturnal 
paroxysmal dyspnea, periodic respiration, orthopnea, or continuous dyspnea 
Its se\crity and type are modified by many influences the excitability of the 
nervous s\stem, the chemistry of blood and tissues, the mobility of dia- 
jihragm and ribs, the size of the dead space and the metabolic rate But the 
fuudaiucntal mechanism of djspnea in left ventricle failure is congestion of 
the pulmonary vascular systems 

2 Cough IS important, because it is not only an early sjmptom but also 
a form of phjsical ^\ork which may lead to further pulmonary congestion 
Its causation is complex and it is often influenced by extracardiac factors 

3 Edema, hemoptjsis, and cyanosis are on the whole late rather than 
carl} results of left ^entrlcular failure and need only to be mentioned, al- 
though there are plcnt} of interesting and unsolved problems connected with 
them 

A Then there are certain signs the mechanism of ^^hlch is not well 
niulei stood King, Ilit/ig and Fishberg^ ha\c reported three cases of re- 
current lar}ngcal parahsis in left Aentriciilar failure; this they ascribe to 
compression of the ner^e by dilatation of the pulmonary artery There is 
an ob\iou>i parallch<cm with the larjngcal sjmptoms of seveie mitral stenosis, 
but the case i'. not cleat I am pu/zlcd also b> the relation of left-sided heart 
failure to p'tuial effusion, indeed, the whole question of the mechanism rc- 

Jii^^ihlc for plenral cffiision seems to me to need nnestigation 

.\t \arioiic point- in this di‘>cu<;-ion we have touched on the similarity 

th* oiniie-tne phenomena of left eentriclc failure to those of mitral 
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stenosis In nij' opinion it is desirable to tiy to diffeientiatc between the 
congestion due to unchanging mechanical obstiuction (as in mitral stenosis) 
and those due to fluctuations in the working capacity of the m 3 focaidium, 
as in left Acntriculai failiiie The utility of such a diffei entiation is, of 
course, to be found in the diflerent reactions to treatment of the two groups, 
and in the differences in couise and piognosis In the case of a peimanent 
and iinvarj ing obstruction, such as mitral stenosis without myocardial fail- 
ure, changes in the degicc of pulnionarj' congestion aie occasioned chiefly 
by Aariations in the amount of blood flo\\ing into the lungs When the 
obstacle is a failing ^entnclc thcie aie two \aiiables the amount of blood 
flowing into the lungs and the seventj of the inteifeience with ventricular 
function This double mechanism may explain the fact that i apid fluctua- 
tions in the degree of pulmonary congestion aie much more frequent in 
patients amUi left \entiicle failure than in those with mitral obstruction 
Obviously the management of failuie of the left ventricle requires measures 
to diminish the amount of blood flowing into the lungs and measures to in- 
crease the abilit} of the left ventricle for effective and economical work 

In conclusion I shall mention onty three points for emphasis 

1 Left ventricular failure is frequent and dangerous, and in its early 
stages IS often pure (i e , without associated failure of the light ventricle) 
These early stages are apt to be seen in office or out-patient department rather 
than in wards 

2 The diagnosis of heart failure does not require high systemic venous 
pressure, an enlarged In er or peripheral edema It may be made on the evi- 
dence of isolated failure of the left ventricle Earl} evidences of such fail- 
ure include gallop rhythm, diminished vital capacity, prolonged pulmonary 
circulation time, roentgen-ray evidence of pulmonary congestion, and sundry 
varieties of dyspnea 

3 Our knowledge of left ventricular failure would profit greatly by the 
invention of a metliod of measuring the pulmonary arterial and venous pres- 
sures in patients by a painless, precise, and non-perilous procedure 
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THE CRUVEILHIER-BAUMGARTEN SYNDROME; 
REVIEW OF THE LITERATURE AND RE- 
PORT OF TWO ADDITIONAL CASES * 

By Eugene L Armstrong, M D , F A C P , W L Adams, Jr , M D , L J 
Tragerman, M D , and E W Townsend, M D , 

Los Angeles. California 

Introduction 

In 1833 Pegot ^ obsened a patient who piesented the phenomena of 
dilated veins in the abdominal wall, with a caput Medusae and a loud venous 
murmur at the umbilicus At necropsy a widely patent umbilical vein, a 
small but appaiently grossly noimal liver and a large spleen were found 
The details of this case were published and elaborated by Cruveilhier “ He 
belle^cd that the patient Mas probably suffering from a congenital defect of 
the umbilical circulation, with atrophy of the liver, piobably secondary to 
this defect In 1908, Baumgarten ® reported the case of a 16 year old boy 
M'ho had distended abdominal veins, ascites, splenomegaly, anemia, and 
leukopenia Death followed a gastric hemoiihage, and necropsy revealed a 
M'ldely patent umbilical vein, splenomegaly “ not of the Banti type,” and an 
atrophic liver with subcapsulai increase in fibious tissue Mici oscopically 
the hepatic lobules ivere small but otlierwise normal, with only scattered m- 
ciease in interlobular connective tissue Baumgarten emphasized the absence 
of a well-de\ eloped cirrhosis and the patency of the umbilical vein itself, as 
essential features of the disease He believed that the disease was based 
on hypoplasia of the liver, probably congenital m origin, associated with 
patency of the umbilical vein and venous stasis in the spleen 

A number of similar cases, usually designated " Baumgarten’s cirrhosis,” 
have been repoited in the foreign liteiature since 1908 In 1922 Han- 
ganutz * introduced the name ” Cruveilhier-Baumgarten cirrhosis ” which 
has been generally used by authors of subsequent case reports and theses ® on 
the subject 

Our interest in tins subject M'as aroused by the clinical study of two 
patients, one also at necropsy, showing many features of the disease as orig- 
inally described by Cruveilhier and Baumgarten In both instances, ante- 
mortem diagnosis of Cruveilhier-Baumgai ten syndrome was made by mem- 
bers of the hospital attending staff 

No direct reference by name to the Cruveilhier-Baumgarten syndrome 
appears in the English literature, although cases described by Thayer,® 

* Received for publication August 14, 1940 
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Henry,’ Wollaeger and Keith,® include features suggestive of this disorder 
Moschkowitz,® and Johnson,’® refer indirectly to the disease in papers on 
Banti’s disease and allied disorders Because of the lack of accurate de- 
scription of this syndrome in the English literature, we have reviewed the 
cases reported under the name Cruveilhier-Baumgarten disease, as well as 
the cases otherwise designated by various authors, m order to establish the 
existence and nature of the disease, if possible The original case reports, 
as well as the several theses that have appeared on the subject in the foreign 
literature,®’® were consulted whenever available Analysis of the various 
cases thus reported shows that considerable deviation exists from the clmico- 
pathologic picture first described by Cruveilhier and Baumgarten We 
have, therefore, listed all pertinent etiological, clinical and pathological data 
available in the various case reports, and shall attempt to summarize and 
analyze them m the light of the original descriptions We were able to find 
52 previously reported cases which are summarized in table 1 To these we 
have added our two cases, and an additional case found in the autopsy 
protocols of the Los Angeles County Hospital, which is included in table 1 
as case 53 

Case Reports 


Case 1 (number 54 in table 1) L A, a Spanish female, aged 41, housewife, 
was first admitted to the Los Angeles County Hospital May 22, 1937, complaining of 
sudden onset of nausea, accompanied by \omitmg of blood in large amounts some 
se\cn hours prcMoush In ^larch 1936, the patient noticed distended veins over the 
lower portion of the sternum and upper abdomen These pioduced no symptoms and 
she did not consider them significant Her entrj’ to the hospital w'as piecipitated by a 
sudden se\cic pain acioss the epigastrium, accompanied by weakness and vomiting 
of appro\imatcl> two and one-half quaits of bright red blood and large clots 

Past Iltslorv At the age of 10, the patient was operated on for the repair of 
an " umbilical hernia ” Hospital records are not available for more complete in- 
formation, but she recalls no local \asculai distuibance of the umbilicus at that time 


She had drunk one glass of wine with her meals for jears She had a positive blood 
W.isscrniaiin icaction m 1928 which became negate e following a “course of treal- 
nicnt " In\enloi\ b\ sj stems was essentially normal 

Physical craummtwn ie\ealed a well-developed and well -noun shed female, m 
acute distress, \onuting at intervals coiisulerable quantities of bright red blood and 
clots 'Jlie blood picssure w.is 135 mm Hg systolic and 90 mm diastolic There w’as 
an old healtd midlinc incisinii m the lower abdomen Seieral large, dilated and 
tortuous ^cms were noticed between the umbilicus and the sternum, dtsappe.irmg from 
\icw near the Mphoid ptocess t figure 1) On auscultation, a loud, roaring, 


contmuous murmur was heard at the \iphoid process and just superior and to the right 
of tlie umb.hcu" '1 hrills were palpated in these areas The spleen was rcadils pal- 
pable, cMcndmg i(» the level of the umbilicus 'I he h\cr was not p.ilpablc and no 
V s dc.noiistnble Plustcal examination was otherwise negative 
ijj’ofr^orv Pvchitaliov, The urine was essentially normal The hemoglobin 
N 7^ r**- cem, e’-vthiocvtcs. 3,600,000, and leukocvtcs 6,250 with 81 per cent ncu- 
t'r*','’ '!< ihc vc'c normal The rctiafncvtcs were 13 7 per cent. Blood 

U I .'’'-iMi and Kahn te^ts were po-.iti\t The fngilitv tc'-t showed initial hemol- 
‘t <•1'-' ,''.d at 0 ?n 'ilu icttru*- index vas 6 6 units Plasma 
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tibnnogen ^\as 229 nig per 100 cc of blood plasma The urea nitrogen was 10 mg 
per cent Roentgcn-raj' of the chest on May 26, 1937, was essentially noimal 

CUmcal Diagnosis Cirrhosis of livei , portal hjpertension and splenomegaly, 
bleeding esophageal ^ arices and S) philis 



Fig 1 Infra-red photograph of Case 1 Arrows indicate areas of loudest murmurs 


Course In the hospital, the patient continued to have hematemesis from time to 
time, which decreased in amount and gradual improvement was noticed On June 3, 
1937, she was presented to the floor conference of the hospital medical department and 
the diagnosis of Cruveilhier-Baumgarten disease w’as suggested by Dr V R Mason 
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Table I 


No 

Author — 
Date 

3ex 

Igc 

Etiol 

t 

Sj mptoms 

Phs steal Rndingb 

Laboratory 

findings 

Diagnosis 

1 

>egot- 

Druveilluer 

1833-35 

M 

48 

A 

T 

C 

Abdominal pam fol- 
lowing trauma in 1813, 
prominent veins in 

1814 which increased 
in size during next 13 
sears Gastric symp- 
toms leading to dcatli 
in 1833 

Dilated \eins with a caput me- 
dusae Slight murmur heard with 
stethoscope at umbilicus 


••Scirrhus" 
at pylorus 

2 

Bamberger 

1851 





Thrill and murmur at slcrmim itid 
umbilicus 


Cirrhosis 

3 

Bouvtllaud- 

LeMaire 

1859 

M 

1 

I 


Murmur at sternum 


CirrliO'.is 

4 

Trousseau- 
Sappey 1859 

F 

m 

■ 


Thnll and murmur heard over 
abdominal \ eins 


Cirrhosis 

5 

Da\ les 1863 


1 



Epigastric murmur 


Hepatic 

cirrhosis 

6 

Giaccommi 

1873 

F 

9 

B 


Enlarged spleen No murmur or 
thrill 


Cirrhosis, 

7 

Picclum 

1890 

M 

16 

fl 


Thrill and epigastric bruit 


Cirrhosis 

s 

Bordoni 

1890 

— 

41 

hi 


Tremor and epigastric murmur 2 
to 3 cm above umbilicus En- 
larged liver and spleen Caput 
medusae 


Cirrhosis 

9 

Audr> 1892 

— 

50 

B 


Continuous murmur ov er aiphoid 
and umbilicus Enlargement of 
hver and jaundice 


Pneumonia 

10 

Von Jaksch 
1893 





Epigastric venous sound Liver 
and spleen enormous 


Cirrhosis 

11 

Von Jaksch 
1893 

— 

— 

1 


Left epigastric v cnotis sound 
Liv er and spleen enormous 


Cirrhosis 

12 

RoIIcston 

M 

43 

1 


Epigastric murmur and dev il s 
sound in neck 


Cirrhosis 

13 

Piazza- 

Martim 

1894 



1 


Slight low murmur on hepatic area 
especially in right arm pit differing 
from hepatic murmur Epigastric 

V enous sound in course of dev elop 
ment of disease 


Cirrhosis 

Sy pliilis 
(hereditary') 

14 

Tajlor 1805 

M 

20 

s 

SMCIhng of abdomen 
with vomiting from 
age of 6 llema- 
temcsis 

Epigastric v enous sound in course 
of development of disease 



15 

Gambarati 

1903 

M 

45 



Venous hum with diastolic 
strengtliening located at the base 
of the xiphoid appendix, disaji- 
pcaring on constriction Liver 
small, spleen enlarged, old pleu- 
ns> 



If 

Cam 1903 





Thnll Loud murmur character- 
istic venous murmur on tegmen 
tons epigastric vein and to the left 
of It 


Cirrhosis 
wtU cpigas 
trie varicose 
veins 


* \, alcohol S «> phtlis M inilana C congcnttn] T, trauma 
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Table I {Conitnncd) 


Cau'c ot dcith 

Li\ er 

Portal Si stem 

Spleen 

Miscellaneous 

No 


Gro'ss Smtll but nor- 
iml 

Micro Not described 

Persistence and dilatation of um- 
bilical vein 

Gross Large and in- 
durated, three times 
normal weight 

Micro Not described 

Benign obstruct- 
ing lesion of 
pylorus 

1 



1 

1 Patent umbiUcal or partunibihcil 

1 \ctn 



2 


Gross IS \ 14 cm in 
«i7e 

Micro Cirrhosis 

Portal \ein normal Lmbihcal 
\ cm not examined 

Gross 24 X IS cm 
only description 

Micro Not described 


3 



Paraumbilical vein discoi cred b^ 
Sappej 



4 





Not dead at 
time of report 

5 


Gross Cirrhotic Ii\ er 
Micro Not described 

Dilatation of paraumbilical \ cm 



B 


Gross Small Ii\ er 
Micro Not described 

Patent umbihcal \cin 

Gross Large spleen 
only comment 

Micro Not described 


H 





Not dead at 
time of report ! 

8 





Not dead at 
time of report 

9 


1 

\nomaly avhcrc coronary vein 
empties from ventricle (text ob- 
scure) No doubt that murmur 
originates from coronary vein of 
stomach 



10 


1 

Splenic vein as large as little finger 
Dilatation at all tributaries of 
portal vein, as well as those of 
epiploom and hgamentum teres 
Slightly different from other ve- 
nous sounds (murmur originated 
m splemc vein) 



11 


1 

Round ligament contains a closely 
crowded vein as thick as the little 
finger (paraumblhcal ) 



12 


i 



Not dead at 
time of report 

13 


Gross Liver cirrhotic 
Micro Not described 


Gross Spleen en- 
larged 

Micro Not described 

No other ana- 
tomical investi- 
gation 

14 





No autopsy 

15 



Ligamentum teres very large and 
thickened Subperitoneal veins 
Passage of blood from small \es 
sels into veins was noted 


1 

16 
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Table I {Conttmted) 


No 

Author — c 

Date 

Sex I 

Vge 

£ttol 

Symptoms 

Physical findings 

Laboratory 

findings 

Diagnosis 

17 

:atti 1903 

M 

51 

1 


Marked venous sound at junction 
of xiphoid-sternum, increased by 
inhalation No thrill Spleen 
enlarged Ascites present Ab- 
dominal veins absent 


Atrophy 

cirrhosis 

18 

Scheele 

1904 

M 

45 

1 


Thrills in umbilical region and 
devil's sound increased by inhala- 
tion Jaundice, dropsy and hepa- 
tomegaly 



19 

Baumgarten 

1908 

M 

16 

C 

Swelling of abdomen 
with dilated abdom' 
inal veins, generalized 
weakness 

Ascites, splenomegaly, anemia and 
dilated abdominal veins The ab- 
sence of murmur and thrill is de- 
scribed 

RBC 33 M 

W B C 2,600 

Banti's 

disease 

20 

Thayer 1911 

M 

49 

A 

Hematemesis for two 
years with right-sided 
abdominal pain 

Blanched Pulse 100 regular and 
soft Blowing precordial murmur 
Liver palpable, spleen enlarged, 
abdomen full, veins distended 

Loud continuous venous hum at 
xiphoid Fever to 101 “ 

Hb 30% 

RBC 34M 
Hb 56% 

WBC 4,000 

Hb 75% 

Urine negative 

Portal 

cirrhosis 

21 

Masuda 

1911 

F 

48 

M 

prob 

Anemia and nephritis 
mentioned in history 


RBC 1 8 M 
WBC 1,150 

Banti's 

disease 

Chronic 

nephritis 

22 

Octmger 

1911 

M 

30 

— 

Vomiting of blood and 
slight jaundice 

Melena 

No murmur or thrill Spleen en- 
larged Liver normal 

Urobilinuria 

Banti's 

disease 

23 

llcnrj 1912 

M 

70 

A 

Fatigue dyspnea and 
swelling of ankles for 

4 mos 

No thrills but continuous loud 
murmurs o\er ensiform Promi- 
nent anastomosing veins over ab- 
domen No ascites Liver not 
palpable No edema 


Cirrhosis 
of liver 

24 

Bcnquc 

1912 

M 

18 

A> 

Swell ng of abdomen 
and lower extremities 
of 3 months' duration 

Ascites large spleen, small and 
painless liver 

RBC 40 M 

Hb 80% 

WBC 3,000 

Wassermann 

negative 

Banti's 

disease 


Cpp ngcr 
tiid K inzt 
1920 

M 

15 


Cpistaxis inelena 
\omitmg with hemn 
tcmcsis Tuber- 
culous peritomtis in 
childhood 

Liver hard and irregular 4 rmgers 
below the costal margin Tremor 
over cctascd \eins between um- 
bilicus and xiphoid process Thnll 
present Splenomegaly, anemia 
and pcnphcral edema 


Baum- 

garten's 

disease 
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Tablc I (Continued) 


Cm«e of de^th 

Lncr 

Portal sy stem 

Spleen 

Miscellaneous 

No 



1 


Not dead at 
time of report 

17 



1 

1 

1 


Not dead at 
time of report 

18 

ncmnlcmcsU and 
thrombosis of cpi- 
tnsinc \cins follow* 
ing Talm-i operation 

Cross Li\cr greatly 
atrophied, IS ■« 13 t 7 
cm , particularly left 
lobe (length 7 cm ), 
capsule somewhat 
thickened, external 
surface irregularly 
coarse and knobby 
At beginning of liga 
mentum falciform arc 
"tied oil knots of 
li\ cr tissue Cut 
surface shows in 
creased connectisc 
tissue in region below 
capsule and some gen 
cral coarseness 

Micro Considerable 
interlobular fibrosis in 
outer portions of h\cr 
coming down from 

1 capsule Elsewhere 

1 periportal tissue 
not thickened and 
"scarcely^ any connec- 
tiae tissue formation 
to be seen between 
i acini Acini small but 

I otlicrwase normal 

Large patent umbilical \cin com- ' 
municating with cpigastrics and 
\cna porta filled with thrombus 
Deep epigastric tcins also throm- 
bosed 

j 

1 

Gross 26 x 13 cm 
Greatly enlarged, with 
infarctions present 
Micro Not described 

Bone marrow 
gray-red in 
color 

1 

i 

19 

Com'i and con\ ul- 
sions 




No autopsy 

Died in coma I 

20 


Gross Atrophic and 
slightly cirrhotic 

Micro Not described 

Patent and dilated umbilical \ cm 
with a caput medusae 

Gross Enlarged 
spleen with phle- 
bosclerosis of splenic 
vein 

Micro Not described 

Circumscribed 
endophlebitis 
of vena cava 
and hepatic 
veins Kidney 
showed chronic 
nephritis and 
heart was hy- 
pertrophied 

21 

Died during splen- 
ectomy 

Gross Liver cirrhotic 
Micro Not described 

Dilated epigastric lems and di- 
lated "vein of round ligament 
Dilated splenic vem 

Gross Enlarged 

Micro Fibroadeni 


22 

Pulmonary edema 

Gross Small and gran 
ularJiier 

Micro Not described 

Venous sinuses adhering to an- 
terior edge of liver just below 
xiphoid cartilages Xiphoid per- 
forated by veins connecting reti- 
culo-xiphoid sinus 

Gross Lowered by 
adhesions 

Micro Not described 

Venous sounds 
originated in 
sinus and trans 
mitted through 
blood vessels 
perforating en- 
siform 

23 


Gross Weight 820 
gm Left lobe trans- 
formed into small con- 
nective tissue forma- 
mation Right lobe 
coarsely granular 
Micro Not desenbed 

Patent umbilical vein communi- 
cating with internal iliac vein 

Gross 1330 gm 
Hypertrophied but 
hypertrophy due to 
stasis and not to 
fibroadeni 

Micro Enlarged 
sinuses very fibrous 

Cell rich tissue seen 
in depths Not 

Banti's 


24 

Hemateinesis 

Gross Small and 
atrophic liver 

Micro Not described 

Umbilical and epigastric a cins 
anastomose with marked dilata- 
tion 

Gross Splenomegaly 
Micro Not described 

Pathogeny 
described as 
compression 
by tuberculous 
p^tonitis or by 
arrhosis 

25 


j 
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Table I {Continued) 


No 

Author — c 

Date ’■ 

lex / 

Ige 

Stiol 

Symptoms 

Physical findings 

Laboratory 

findings 

Diagnosis 

26 1 
s 

Sppinger 
ind Ranzi 

L920 

F 

23 


Distention of ab- 
domen with edema 
Increased thirst 
Polyuria Loss of 
weight 

Murmur and tremor synchronous 
with cardiac rhythm between um- 
bilicus and xiphoid process Liver 
and spleen enlarged Ascites and 
edema present 



27 

Florand 

1922 

M 

28 

S 

A 


Murmur and tremor palpated over 
two varicose lumps, one at the 
xiphoid and the other at the um- 
bilicus Edema, ascites and 
splenomegaly 



28 

Huber 1922 

M 

45 

S 

A 


Continuous systolic murmur and 
tluill from lower edge of venous 
tumor above and to the right of 
the umbilicus Liver and spleen 
hypertrophied 


Cruveilhier 
Baumgar- 
ten’s cirrho- 
sis 

29 

Hanganutz 

1922 

F 

53 


Epigastric pain fol- 
lowed by distention 
and swelling 

Dilated vein between xiphoid and 
umbilicus 11 cm long and size of 
little finger Definite thrill at 
xiphoid Atrophied right lobe of 
fiver but large left lobe which was 
irregular and tender Spleen hy- 
pertrophied 

Hb 80% 

Unne Pus and 
hyaline casts 
Wassermann 
positive 

Baum- 

garten’s 

cirrhosis 

30 

Akil Mouk- 
tar 1924 

F 

50 

1 


Venous murmur with intense thrill 
at base of xiphoid Ascites and 
edema Prominent abdominal 
veins 



31 

Popper 1924 

M 

43 

M 

A 

Lumbar pain and 
cough Red and ul- 
cerated skin Erup- 
tion on legs Dilated 
abdominal veins of un- 
known duration 

Dilated and tortuous thoraco-ab- 
dommal veins chiefly from xiphoid 
to umbilicus Caput medusae 
around umbilicus Blood flow 
away from umbilicus Tremor 
and “mill-like” murmur in sub- 
xiphoid region Large spleen 

Urine negative 
Hb 70% 

R B C 3 69 M 
W B C 5 400 
Polys 76% 
Wassermann 
negative 

Cruveilhier 

Baum- 

garten’s 

syndrome 

32 

Bastai 1925 

F 


1 





33 

Bistai 1925 

F 

— 






31 

Vi-xncano 

1927 

— 

— 

M 


Murmur and thnll between ensi- 
form and umbilicus Small fiver 
and liypcrtrophied spleen 



3S 

Clnbrol im 
Bernard 192 

S 




Continuous murmur over dilated 
vein extending from saphenous 
vein to umbilicus 



3< 

03111% irdin 
Gri% itr int 
PuiE 192S 

~ 




Hollow spinning wheel sound at 
lower third of sternum Hepatic 
arrhosis 
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Tabil I {Continued) 


Cau«e of dc'itli 

Li\cr 

Portal system 

Spleen 

Miscellaneous 

No 

GenenUted 

pcntonitis 

Gro^s Small nnd 
nodular cirrhotic h\ cr 
Micro Not described 

Veins as large os the little linger 
were found m the round ligament 
connecting betneen the portal and 
epigastric \cins 

Gross 1000 gm 
Capsule thickened 
Perisplenitis 

Micro Pulp shrunken 
Stroma not particu- 
larly Increased 


26 


Grosss Cirrhotic, 1090 
em 17 X 13 cm 
\troph> diffuse but 
predominant^ riRht- 
sidcd Micro Pen- 
portal fibrosis with 
atrophj of liter cells 
and dicorgamzcd 
architecture 

Round ligament permeable from 
umbilicus to hilum of liver 

Gross 2020 gm 

30x16 cm with 
dense perisplenitis 
Micro Increased 
fibrous tissue 

Kidney revealed 
an adherent 
capsule and 
microscopically 
showed small 
glomeruli with 
swollen cap- 
sules, degenera- 
tion of tubular 
epithelium and 
some increased 
fibrosis 

27 





Not dead at 
time of report 

1 28 





Not dead at 
time of report 

29 


Gross 1150 gm vsith 
atrophy of right lobe 
and hypertrophy of 
left 

Micro Not described 

Right branch of portal vein smaller 
than left Adhesive phlebitis at 
forking of two branches 


i 

30 





Not dead at 
time of report 

31 


Gross Surface of liver 
cotered with reddish 
nodules vao mg in 
size 

Micro Portal vessels 
surrounded with con- 
nective tissue and in 
great measure oc- 
cluded by recent 
thrombi Biliary ducts 
filled with thick 
transparent bile 

Great dilatation of portal vein with 
large recent thrombus in its prin- 
cipal branch to the hilus No 
large supra-hepatic veins found 
On right was a small sac which 
communicated with the lumen of 
the vena cava No opening for 
the left brancli was found Um- 
bilical vein was patent 

Gross Dilated splenic 
vein Thickened cap- 
sule 

Micro Not described 


32 


Gross Enlarged and 
hard 

Micro Not described 

Branches and trunk of the portal 
vein appeared permeable The 
round ligament was traversed by 
a central vein, the umbilical 
which communicated with the left 
branch of the portal and an- 
astomosed with the epigastnes 
The openings of the supra-hepatic 
veins into the vena cava were like 
small whitish tufts resembling 
thrombi the branch of the left 
lobe less restricted than the right 

Gross Normal 

Micro Not described 


33 



Dilated paraumbilical vein Two 
other veins near by 



34 





Not dead at 
time of report 

35 





Partial autopsy 
was negative 

36 
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Table I {Conhnued) 


No 

Author — t 
Date 

5ex A 

Lge : 

Stiol 

Symptoms 

Physical findings 

Laboratory 

findings 

Diagnosis 

37 

[Caufman 

L929 

M 

30 



Thnll and murmur over flexuous 
vein leading from umbilicus to 
xiphoid appendix Large liver 
and spleen Edema of extremities 
but no ascites 



38 

Pagniezet 
and Rivoire 
1929 

M 

34 

M 

Severe pain in right 
hypochondrium 
Lassitude and 
asthenia 

Enlarged abdomen with no as- 
ates Liver normal Spleen en- 
larged No dilated veins Loud 
murmur at xiphoid appendix 
Thnll present 


Cruveilhier 

Baum- 

garten’s 

cirrhosis 

39 

Lupu and 
Gingold 1929 


26 



Continuous murmur and grinding 
sound stronger in systole noticed 
at ensiform umbilical area and 
another between the umbilicus 
and pnbvs Dilated veins in nm- 
bihcal xiphoid region Liver and 
spleen large 

RB C 1 8 M 

W B C 1,600 


40 

Brittana 
Visineano 
and Solomon 
1929 

M 

43 

M 

Lumbar, precordial 
pain and dry cough 
Varicose veins of ab- 
domen from birth 
Loss of weight Fever 

Enormous vancose veins between 
xiphoid and umbilicus Murmur 
and thnll Spleen palpated Flow 
of blood from central region to- 
ward brain Slight jaundice 

Liver small Ascites and edema 
present 

Hb 80% 

R B C 3 8 M 

W B C 5 400 
Wassermann 
negative 

Cruveilhier 

Baum- 

garten’s 

disease 

Aortic sten- 
osis with in- 
sufficiency 

41 

Fiesoingef 

and 

Mtchauv 

1930 

F 

51 


Digestive disturbance 
and jaundice at age 
of 18 

Abdominal distention No as- 
cites Many veins especially in 
umbilical region with thrill and 
murmur to left of umbilicus 
Liver and spleen large 

Wassermann 

negative 

Cruveilhier 

Baum- 

garten's 

disease 

42 

Fiessingcr 

and 

Michaux 

1930 

M 

59 

S 

M 

A 

Hematemesis 

Abdomen distended with collat- 
eral arculation marked around 
umbilicus Liver enlarged and 
firm Spleen not palpated Con- 
tinuous murmur above umbilicus 
No tlinll Recurrent ascites 

R B C 1 4 M 
Urine bile and 
albumin 

Rose Bengal 

7 25 

Cirrhosis 

43 

Quasch 1930 

M 

30 


Epistaxis and vomit- 
ing 

Thnll and murmur over venous 
tumor at umbilicus for 10 years 
Splenomegaly 



44 

Figuerido 

1930 

M 

66 

T 

Severe blow in supra- 
umbihcal region Ab- 
dominal pain and 
icterus Progressive 
loss of weight and dis- 
tention of abdomen 

Unilateral network, of veins above 
umbilicus with murmur and thnll 
Splenomegaly and icterus 

Blood sug — 63,. 

Wassermann 

negative 

W B C 6 500 

Biliary 

cirrhosis 

iS 

Fontmel 
nnd R Puig 
1931 

F 

35 

— 

Digestiv e disturbances 
Oct , 1929, jaundice 
andohgunaDcc 1929 
distention of abdomen 
Jan 1930, murmur at 
xiphoid March 1930 

Jaundice Asates Collateral 
circulation not well developed 
Liver small, spleen large 


Cruv eilhier 
Baum- 
garten s 
disease 

A< 

PuiR nnd 
Gilibern 
1933 

M 

40 

A 

Jaundice for 20 jears 
with attacks lasting 2 
necks Hematemesis 
9 jears 

Venous murmur along course of 
vein m midline below xiphoid 
Thnll present, large tender liver 
and enlarged spleen 

Wassermann 

negative 

Fragility 

normal 

W B C 3 000 
Polys 68% 

Cruveilhier 

Baum- 

garten’s 

disease 
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Tabih I (CoHltnticd) 


C'\use of dcilh 

Li% cr 

Portal sj stem 

Spleen 

Miscellaneous 

No 





Not dead at 
time of report 

37 





Not dead at 
time of report 

38 





Not dead at 
time of report 

39 

C-xcUcxn 

H\pcrtUcnnn 

• 

Groii 1 too Ria 

Small and furrowed 
RiRht lobe atrophied 
Caudate lobe h> per- 
trophlcd Appearance 
and color normal, 
lobular markings ob 
scored 

Micro Smallness of 
lobules and endo* 
phlebitis Increased 
periportal fibrosis 
Central icins showed 
alight sclerosis and 
intralobular capillaries 
were dilated 

Diag Slight sclerosis 
without cirrhosis 

Practicallj entire absence of right 
branch of portal rein Left branch 
large opening into "rest” canal 
which opened into paraumbilical 
vein This continued to the ab- 
dominal wall running superiorly 
and then became superficial at the 
aiphoid in a tenons chamber and j 
anastomosed with the epigastric, 
internal mammary and subcuta- 
neous thoracic veins 

Gross 1200 gm 

Patchy perisplenitis 
On cut section follicles 
were not apparent 
Micro Rich in cellular 
elements Malpighian 
corpuscles normal but 
splenic trabeculae hy- 
pertrophied 

Diag Stasis and 
chronic splenitis 

Heart showed 
aortic and mitral 
valvulitis No 
varices in esoph 
agus or rectum 
Lungs revealed 
a chronic pleu- 
ntis with apical 
tuberculosis 

40 

Hepatic insufTi* 
ocnc> 




No autopsy 

Died from 
hepatic insuffi- 
ciency 

41 

Conn 

Gross 1450 gm 
Annular cirrhosis 
Micro Not described 

Umbilical vein widely patent 

1 Gross 140 gm 

Micro Corpuscles 
diminished in number 
and size 

Kidneys were 
normal 

42 





Not dead at 
time of report 

43 

Fetid brondiitis 

Gross 1300 gm 
Irregularly granular 
Micro Ring shaped 
cirrhosis intense espe- 
ciidly in right lobe 
No new formed bile 
ducts Portal vessels 
dilated few leukocytes 
Marked granular swell- 
ing of liver cells 

Umbilical vein patent and equal 
in size to the portal vein in Its two 
branches 

Gross Enlarged three 
times 

Micro Not desenbed 

Jaundice 

Chronic peri- 
carditis Ana- 
tomical diagno 
sis of hepatic 
arrhosis with 
patent umbilical 
vein 

44 

Hepatic insufii- 
aenc> with coma 




No autopsy 

Died of hepatic 
insuffiaency 

45 


Gross 1000 gm 
Studded appearance 
typical of cirrhosis 
Micro Perilobular cir- 
rhosis and inflamma- { 
tory islands 

Umbilical vein permeable and 
dilated up to 2 cm from the 
umbilicus where it anastomosed 
with paraumbilical veins 

Gross 600 gm 

Micro Not described 


46 
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Table I {Conhnued) 


No 

Author — c 
Date 

ex / 

Lge 1 

Stiol 

Symptoms 

Physical findings 

Laboratory 

findings 

Diagnosis 

47 E 
I 

>pinelh and 
’ana 1934 


16 


Mild attacks of 
icterus 

Ascites, distended abdominal 
veins Spleen not enlarged 



48 

!<‘orns 

Barcelo 

1935 

M 

25 

A 

At age 18 a doctor 
noticed splenomegaly 
and dilated veins at 
epigastnum Symp- 
toms began at age 21 
with pallor, asthenia 
and later hematemesis 

Souffle and continuous thnil over 
xiphoid, varicose mass of veins in 
paraumbilical region Liver not 
palpable Marked splenomegaly 
Pallor and sub-icterus At sur- 
gery, enormous spleen without 
adhesions with v'ascular hilus and 
abdominal wall 

Urobihnuna 

Hb 70% 

RB C 30 M 
WBC 3,000 
Polys 72% 
Platelets, 

100,000 

Wassermann 

negative 

Cruveilhier 

Baum- 

garten’s 

disease 

49 

Rossi and 
Anbrien 

1935 

F 

50 


Pains in right hypo- 
chondrium and epi- 
gastrium Scanty 
urine, dark in color at 
times 

Distended veins over thora\ and 
abdomen Liver irregular and 
hard, just below costal margin 
Spleen enlarged No fluid 

RBC 42 M 
WBC 7 400 
Polys 57% 
Wassermann 
negative 

Urine negative 

Cruveilhier 

Baum- 

garten's 

syndrome 

SO 

Lutembacher 

1930 

M 

53 


At age of 41 had 
a large liver with 
distended abdominal 
veins and diarrhea 

1935 developed ascites 
and edema of scrotum 

Distended abdomen with dilated 
abdominal veins Continuous 

murmur below xiphoid of spin- 
ning wheel type with a perceptible 
thrill Another mass of veins 10 
cm from umbilicus with murmur 
Liver small Spleen large and 
ascites present 

Urine negative 

Wassermann 

negative 

• 

51 

Gue? 1936 

M 

32 

— 

Large dilated veins 
over abdomen for 9 
years 

No murmur Large liver, firm 
and smooth No spleen or asates 

Urine Albumin 

Cruveilhier 

Baum- 

garten’s 

disease 

52 

Wollacgcr 
ind Keith 
1938 

M 

38 


Fever of 8 months’ 
duration Hema- 
temesis in 1933 fol- 
lowed by jaundice and 
ascites Omentopexy 
in 1933 and cirrhosis 
of the liver were noted 
at surgery 

In the region of the xiphoid there 
was a continuous harsh roaring 
murmur and palpable thrill Di- 
lated veins with a small liver and 
splenomegaly High pulse pres- 
sure, capillary pulse and over- 
active heart 

Urine negative 
Kahn negative 
Hb 116 gm 
RBC 33 M 
WBC 3,000 
Urea 20 

Total proteins 
68 

Albumin 3 4 
Globulin 3 4 

1 Banti's 
syndrome 
witli cir- 
rhosis of 
liver 

2 Possible 
arterio- 
venous 
fistula 

S3 

Dodson 

1930‘ 

F 

2 


Jaundice for several 
weeks at birth, ab- 
dominal distention for 
several weeks before 
death 

Abdomen distended from ascites 
(1000 c a withdrawm) , no murmurs 
or dilated abdominal vems de- 
senbed 

RBC 39M 

W B C 22 000 
Cholesterol 152 

Cirrhosis of 
liver 

54 

Authors 
first case 

F 

41 

A? 

Distended abdominal 
veins since 1936, 
hematemesis before 
entry to hospital 

Distended thoraco-abdominal 
veins, murmur and thrill at xi- 
phoid and umbilical areas, pal- 
pable splenomegaly, liver not pal- 
pable 

RBC 36M 
WBC 6,200 
Blood Wass 
and Kahn posi- 
tive 

Ictenc ind 6 
Urea N 10 

Cruveilhier 

Baum- 

garten’s 

syndrome 

S'! 

\iithors' 
'ocond CISC 

M 

25 


Abdominal swelling, 

2 months 

Caput medusae with continuous 
thnil and murmur at umbilical 
area, ascites 

RBC 42 M 
WBC 5,200 
Icteric ind 5 

Cruveilhier 

Baum- 

garten’s 

disease 


• t^npitbUs1i(.d nccropsj observation 
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Tahii: I {Continued) 


CnU'c of dc'vlh 

l>i\ cr 

Portal sj stem 

Spleen 

Miscellaneous 

No 

Died nficr omento 
pc'ty 

Grois Chronic pis* 
st\ c congestion of the 
liver 

Micro Not described 

Patent umbilical \cin 


Old thrombosis 
of trunk of vena 
cava, supra- 
hepatic, renal 
spermatic and 
lilac veins 
Abdominal and 
thoracic veins 
dilated 

47 

HeJintciTic'« 

Grots Small atrophic 
and granular, espe- 
cially the left lobe 
Micro Not described 


Gross Not described 
Micro Thickened 
trabeculae with 
fibroadeni 

Esophagus and 
stomach re- 
vealed no site 
for the source of 
the hemorrhage 

48 





Not dead at 
time of report 

49 

ncmatcmesis 

Grots Atrophic 
Laenncc's cirrhosis 
Micro Showed cir- 
rhosis without degen- 
eration of uninaobed 
lit er cells 

Umbilical vein not patent Para- 
umbihcals large and dilated (1 
cm ) flowing into the left portal 
\ein 

Gross Spleen large 
Micro Not described 

Kidneys heart 
and aorta were 
normal 

SO 





Not dead at 
time of report 

SI 





Not dead at 
time of report 

52 

Pneumococcic 

septicemia 

Gross 460 grams IS 
v 10 X 9 cm Broad 
scars and scattered 
nodules up to 2 cm 
in diameter 

Micro Portal 
cirrhosis 

Umbilical vein widely patent 

Gross 110 grams, 
firm 

Micro Severe chronic 
passive hyperemia 


53 

Still ali% e 





54 

Gastric hemorrhage 

Gross 1300 grams, 
smooth, firm, fine 
periportal scarnng 
■siith occasional tiny 
nodules ^ 

Micro Atrophy and 
periportal fibrosis 

Umbilical vein widely patent 

Gross 900 grams, 
firm with prominent 
trabeculae and ob- 
scured folhcles 

Micro Increased 
connective tissue 
elements, dilated 
sinusoids 


55 







126 


ARMSTRONG, ADAMS, TRAGERMAN AND TOWNSEND 


The patient left the hospital August 18, 1937. She was not seen again until 
March 13, 1939, when she returned because of massive hematemesis of 24 hours’ dura- 
tion With this admission she was acutely ill, quite pale, with blood piessure IIS 
mm Hg systolic and 70 mm diastolic The spleen was enlarged and the abdominal 
murmurs and thrills were present as before The blood count revealed hemoglobin 
of 48 per cent (Sahh), white blood cells 8,500 with 86 per cent polymorphonuclears 
Blood transfusion was given, followed by slow improvement and cessation of bleeding 
Additional laboratory findings before discharge were serum albumin 2 8 gm , cholesterol 
185 mg and cholesterol esters 134 mg per 100 c c of blood 

With this last admission, splenectomy was tentatively suggested to the patient, 
but refused She was then referred to the Out-Patient Clinic for observation and 
continuance of antiluetic therapy 

Case 2 J S , a white American poultryman, aged 25 years, was admitted to the 
Los Angeles County Hospital Januaiy 28, 1938, complaining chiefly of swelling of 
his abdomen, of about two months’ duration He stated that he had been in good 
health until three years before, when he developed “kidney trouble,” as evidenced 
by nocturia, low backache, and high blood pressure At about this time, he noticed 
incidentally some swelling of tlie veins of the right side of the abdomen Two 
months before entry, edema of the ankles, together with increasing ascites developed, 
necessitating paracentesis (7 liters) , and he had two episodes of vomiting of small 
amounts of coffee-grounds material He had also noticed failing vision for two 
weeks prior to entiy 

Past lustoiy revealed no definite infections He stated that he had consumed 
an average of a pint of whisky per month since the age of 14 years 

Physical exaimnahon revealed a somewhat emaciated white male m no acute 
distress Temperature, pulse, and respirations were normal The pupils reacted 
poorly to light and convergence Ophthalmoscopic examination by Dr Warren 
Wilson revealed pigmentary letimtis and papillitis The lungs weie clear The 
heart was enlarged to the left and a soft, systolic murmui Avas heai d at the apex The 
blood pressure was 160 mm Hg systolic and 90 mm diastolic The abdomen was 
markedly distended and numerous dilated and toituous veins ladiated fiom a caput 
medusae (figure 2) A soft, continuous murmur Avas heard just above and to tlie 
right of the umbilicus, Avhere a thrill Avas felt A definite fluid Avave Avas piesent 
and tlie spleen Avas enlarged The liver was not palpable No other abnoimalities 
AA'ere noted 

Laboiatoiy The urine Avas essentially noimal except for model ately impaired 
concentration Blood count revealed hemoglobin of 40 per cent (Sahh), erythro- 
cjtes 4,200,000, leukocytes 5,200 Avith 90 per cent polymorphonuclears The Was- 
sermann and Kahn reactions Avere negatiA'e The non-protein nitrogen was 75 mg 
per cent , creatinine 3 3 mg pei cent , icterus index 5 units , albumin 2 3 grams pei 
cent, globulin 2 4 grams per cent The electrocardiogram shoAved sinus tachycardia 
Com sc On February 5, 1938, the patient Avas peritoneoscoped by Dr John C 
Ruddock, and 4,500 cc of cleai, coloiless fluid Avere removed Atrophy, apparent 
fibrosis, and capsular thickening of the liver Avere noted externally, making biopsy 
impossible The spleen Avas enlarged It aa’us also noted that there Avas a large, 
tortuous, dilated Aem occupying the site of the ligamentum teres 

The patient’s condition continued to groAv AA'orse, Avith several lapses of con- 
sciousness and coiiA'ulsions during the AA'eek prior to his death He died April 12, 
1938, folloAA'ing a massiA e gastric hemorrhage The clinical diagnosis Avas Cruveilhier- 
Baumgartcn SAndrome AAith gastric hemorrhage, chronic glomerulo-nephritis , and 
I etmitis pigpuentosa 
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Necropsy ^\.*ls pcilormed 20 houts aftci death on an already embalmed body 
In one of us (I. T T ) The follow mg is a summary of the gross and microscopic 
lindings 



Jig 2 Infra-red photograph of Case 2 showing caput medusae 


External ExamwaUon Body is that of a fairly well developed but poorly nourished 
young white male Abdominal distention and prominence of tortuous superficial veins 
over tlie abdomen are still evident, as well as tlie scars of paracentesis Slight pitting 

*We are greatly indebted to Dr C V Atteberry for his interest in this case, and his 
aid in obtaining permission for autopsy 
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edema of the lower extremities is present Skull and central nervous system are not 
examined, and the neck organs appear normal in situ The only abnormalities noted 
in the thorax are moderate hyperemia of the lungs with some bloody fluid in the 
bronchi and evident hypertrophy of the left ventricle which averaged 2 cm in thick- 
ness The weight of the heart is estimated to be 400 grams The principal findings 
of interest were in the abdominal wall, digestive system, livei, and portal system 
The abnormal veins found in the abdominal wall will be described largely in con- 
nection with the liver 

The peritoneal cavity contains about six liters of cleai light amber fluid All 
surfaces are smooth and glistening The esophagus is dilated to about three times 
normal caliber throughout, particularly near tlie caidia Some dilated veins are 
present along the outer wall of the esophagus, but no varices within tlie wall are 
noted The cardiac sphincter appears normal The stomach is dilated to at least 
twice normal capacity by a mixture of almost black liquid blood plus recent dots 
The wall of the stomach is thin, the mucosa is smooth but marked by a number of 
pinhead hemorrhagic spots, none grossly ceitam to be erosions The pyloius is nor- 
mal The small intestine is about average length and extreme edema is present 
throughout On the mucosal surfaces of the jejunum, zones of edema involving the 
folds of mucosa produce the appearance of multiple polyps In addition, in the ter- 
minal ileum, there are some areas of superficial erosion of the mucosa Mesenteric 
veins surrounding these erosions are markedly dilated The appendix is normal 
The large bowel is moderately edematous, and in some areas the same polypoid 
edema noted in the mucosal folds of the small bowel is present The pancreas is of 
average size, cut surface is firmer than normal, and the lobular markings are somewhat 
accentuated 

In the dissection of the abdominal wall, plexuses of veins botli above and below 
the umbilicus are noted in the subcutaneous tissues, as well as in the recti muscles 
and sheaths These veins lead toward the costal margin, the region of the xiphoid, 
and the femoral area The largest are epigastric veins leading to the femoral veins 
These veins, particularly the epigastric, communicate directly with an aneurysmal 
venous dilation, 6 cm in diametei, situated just beneath the umbilicus (figure 3) 
From here a large vein replaces the ligamentum teres and runs m the edge of the 
falciform ligament to the liver This is interpreted as a persistent and dilated patent 
umbilical vein A somewhat smaller vein leads from the umbilical region toward a 
plexus of veins about the ensiform cartilage The umbilical vein opens without dif- 
ficulty into the left branch of the portal vein As it traverses its fossa in the liver 
in a groove in the quadrate lobe, small branches can be seen going directly to the liver 
Remnants of the ductus venosum lie m a ligamentous cord m the usual situation near 
the caudate lobe This duct is only partially patent and when injected under pressure 
with colored liquid solution, its stenosed mouth m the inferior vena cava is indi- 
cated by staining of the wall without actual escape of the solution into the inferior 
vena cava 

The liver weighs 1300 grams and is smaller than normal, particularly m the 
vertical diameter The average diameters are transversely, 15 and 8 cm for the 
right and left lobes respectively, vertically, 8 cm for the right lobe, and antero- 
posteriorlj', 15 cm The quadrate lobe averages 6 cm in transverse diameter, the 
caudate lobe, which is smaller than normal, measures 3 by 1 5 cm The external 
suiface of the liver is smooth, free of the diaphragm, and scattered telangiectatic 
^enules are MSible beneath the slightly thickened capsule The liver cuts with in- 
creased resistance, exposing purple-gray to light brown surfaces On closer inspection 
there appears to be accentuation of lobular markings by increase of fine fibrous peri- 
portal tissue \Mthout distinct nodular formation (figure 4) The gall-bladder is 
distended bj thin bile , ollienvise it is normal, as is the biliary tract 



THE CRUVEILHIER-BAUMGARTEN SYNDROME 


129 


Tract of the obliterated 
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Fig 3 Showing connections of patent umbilical vein with thoraco-abdominal veins and 

portal vein 

The total length of the inferior vena cava is 25 cm with an average circum- 
ference of 3 S cm The mouths of the hepatic veins appear normal In die superior 
group there are two veins, one from the right and left lobes respectively In the 
inferior group there are five veins with slit-hke openings The branches of the 
hepatic veins appear normal as far as they can be traced The portal vein is 7 cm 
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m length, its average circumference is 3 cm (noiinal 1 5 cm ), and its light and left 
mam branches are 0 5 and 3 cm respectively, each having an average cii cumference 
of 1 5 cm The secondary branches are traced with some difficulty, the supporting 
connective tissue being noticeably thickened The intima of the portal vein is smooth 
and occasionally slightly thickened The umbilical vein is 23 5 cm in length with 
an average diametei of 2 cm, and joins tlie left branch of the portal almost 3 cm 
from the origin of the latter All major tributaries of the portal vein aie dilated to 
at least twice normal diametei Occasional slight thickening without gross plaque 
formation is present in the intima of the splenic and supei lor mesenteric veins These 



Fig 4 Closer view of liver, external and cut surface, as well as the umbilical vein 


veins are widely patent throughout The inferior mesenteric vein is also dilated and 
anastomotic channels can be seen to the hemorrhoidal veins Collateral channels 
can be seen about the diaphragm extending toward the dilated azygos veins and 
similar dilated veins are present in the lienal pedicle Dilated short gastric and 
coronary veins are present extending laterally toward the dilated esophageal veins 
pieviously described Short gastric veins cannot be followed within the stomach wall 
Several dilated venous channels are seen within the hepato-duodenal ligament, but 
do not approach the point of cavernoniatous transfoi mation 

The spleen weighs 900 grains and measures 26 by 13 by 5 cm Its smooth thin 
capsule IS free of adhesions to the diaphragm, but a few fatty tags are present carrying 
rather large dilated v'eins Surfaces made by sectioning are firm, pale, with prominent 
trabeculae and v'eins, and obscured inalpighian follicles (figure 5) It is interesting 
to note the tortuositv and early sclerosis without atheromatous plaque foi mation of 
the splenic at lay near the hilus of the spleen No generalized lymphadenopathy is 
present 
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Tl\e kjclncjs arc of equal sjze, similar appeal ance, and together weigh 200 grams 
Capsule strips ^\lth difficulty from a coarsely gianular surface mottled yellow-brown 
to gra> Cut surface is firm witli cortex reduced to about 3 mm in thickness and 
poorly demarcated from the medulla Both are mottled yellow-brown to light gray 
with obscured markings Vascular markings are lather prominent Kidney pelves, 
ureters, and bladder are cssonlialh noimal Prostate gland is of average size and 
IS grossh normal 

The Inpoplnsis was not examined The thvroid and adrenal glands are grossly 
1101 mal Four parathyroid glands arc found without difficulty, perhaps because of 
slight increase in size A small fiagment of thymic parenchyma is present in the 
fat pad 

Amtotmeal Diagnosis Cirrhosis of liver, undetei mined type and etiology, with 
patent umbilical a cm (Crm eilhier-Baumgarten syndrome), chronic congestive 
splenomegaly, recent gastric hemorrhage, cliromc glomerulonephritis, caidiac hyper- 
tiophj, hjpertensne, phlebosderosis, portal vein, slight, arteriosclerosis, local, splenic 
arteiy, slight, and dilatation of esophagus, type undetermined 



Fig S Spleen, showing increase in fibrous tissue and prominence in venous markings 

Histological Examination hivci — ^Blocks were taken to study the microscopic 
appearance of the liver throughout the various divisions of the portal and hepatic 
veins Blocks were taken of both the left and right branches of the portal vein near 
the hilus, and show' some thickening of the wall, paiticularly of the intima An in- 
creased amount of loosely arranged connective tissue suriounds the vein, and scattered 
through It are a number of lymphocytes The hepatic ducts and artery in the same 
area show no significant changes Repeated sections to show the successive sub- 
divisions of the portal vein show the persistence of a varying grade of periportal 
fibrosis Generally, it is confined to the periportal area and does not appreciably 
deform lobular architecture (figures 6 and 7) Microscopically it consists of rather 
loosely arranged collagenous fibers in which there are scattered lymphoc 3 ftes, plasma 
cells and histiocytes Within this connective tissue tliere is apparent proliferation of 
bile ducts and apparent increase in vascular channels The portal vein branches ap- 
pear everywhere somew'hat dilated with slight tlnckening of their walls Serial 
sections made to follow the course of the fourth division portal branches show no 
great deformity in the histography of the liver and no recognizable hypoplasia of 
the portal radicles There are varying degrees of intrusion of the thickened peri- 
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portal connective tissue within the lobule, usually this is slight In some places, 
paiticularly near the second and third divisions of the portal vein, tliere is complete 
isolation of portions of one oi more lobules by such extension of connective tissue, thus 
producing the appearance of nodules Nowhere do these nodular areas appear to 
consist of newly proliferating liver cells In sharp contrast to this peiiportal fibrosis is 
the almost complete absence of scarring about the tributaries of the hepatic veins as 



Fio 6 Livci at low magnification (X IS) to show periportal scars without gross deformity 

of architecture 

tlie> aie tiaced in various sections, beginning at the infenoi vena cava The intei- 
digitations with the branches of the portal vein are fairly well preserved despite the 
fibrosis which is present The livei cell cords aie fairly well formed, most of the 
cells appearing smaller than normal and showing considerable fatty change, as well 
as cloudy swelling Degeneiatne changes are also present in some of the nuclei 
No bile st.iinmg is noted The interlobular branches of the hepatic artery are 
piominent With the Van Gieson stain the rather coarse periportal fibrosis is ac- 
centuated The reticulum stain shows no particular changes within the liver lobules 
Krajian stain reieals no spirochetes 
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UmhUcal vctit — Sections weie made fiom various portions of the wall and show 
a similar structure throughout In most places differentiation into thiee coats is ill- 
defined In the intima definite lining cells can be seen in some areas Beneath these 
there is looseh arranged clastic and collagenous fibers In the media the connective 
tissue IS more firmly organized and scattered through it are fragmented smooth muscle 
fibers This is confnmed in the Van Gieson stain An edematous zone demarcates 



Fig 7 Lncr showing periportal fibrosis and absence of scarring about hepatic vein (X 60) 

the adventitia w-hicli is thin and contains fine capillaries (figure 8) The histological 
appearance of tlie umbilical vein is similar to tlie normal contiol taken about the time 
of birth, showing early retrogressive changes, as described by Mejer^’^ 

Abdominal xrnll tn the region of the nmbihcus — Sections show many dilated veins, 
usually with tliickened intima and patchy phlebosclerosis These vessels are no doubt 
collateral communications with the umbilical vein Of interest is the occurrence of 
loose areolar tissue containing inflammatoiy cells very similar to that seen about the 
portal vein at tlie lulus of the liver 

Spleen — The capsule and trabeculae are greatly thickened The large venous clian- 
nels are dilated and have thickened ivalls and increased surrounding fibrous tissue The 
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bilical v6in itself (with communication with the epigastric veins) and an 
atrophic liver, the result of hypoplasia of the portal system It is inferred 
from Baumgarten’s descriptions that a certain amount of fibrosis might be 
present, secondary to the atrophic state of the liver , but typical or advanced 
cirrhosis is not considered part of the picture 

As one attempts to examine critically the data concerning tlie cases re- 
ported in the literature it becomes apparent that many cases have been in- 
cluded on insufficient evidence Others do not at all correspond to the 
criteria or descriptions of the original authors Much of the confusion has 
been introduced by cases m which umbilical circulation played a prominent 
role but m whicli the umbilical vein itself was not involved In other cases, 
the umbilical vein itself was involved but only secondaiy to some independent 
preexisting disorder Before attempting a rational classification of the 
1 eported cases we wish to review briefly the role of the umbilical vein m portal 
circulation 


The development of the umbilical veins as closely related to the develop- 
ment of the portal system In the early^^bryo the umbilical and vitelline 
veins are paired vessels and empty,intb the sinus venosus As the liver 
parenchyma begins to form in the-iissue of the septum transversum, tliere is 
interposed between these wailis and the sinus venosum (later to form the 
atrium of the heart) a s^ies of sinusoidal veins within the liver These 
veins are fonmed by branching of the left umbilical and vitelline veins The 
left umbihpl vein also maintains a direct connection with the sinus venosum 
by means pi the ductus venosum The right umbilical vein disappears early 
As the c^illaries of the liver develop into their final state, the adult portal 
vein is developed fiom the vitelline veins and the left umbilical vein empties 
into the/ left branch of the portal vein and contributes to the sinusoids in 
the left lobe of the liver Before birtli most of the placental blood is shunted 
directly from the left umbilical vein to the atrium of the heart through the 
ductusi venosum The impoitant idle of the umbilical vein m the develop- 
ment j>{ the portal system is well shown in figure 9 from Mall “ Baum- 
garten suggested that a congenital failure of the poi tal tree to develop would 
maiyitain umbilical vein patency and initiate tlie changes seen at autopsy, and 
be i^esponsible for the clinical picture which the patients presented 

t After bn th and ligation of the umbilical cord, the umbilical vein atrophies 
to- form the liganientum teres within the falciform ligament, which process 
(jccurs within two months following birth, and the ductus venosum forms the 
hgamentum venosum However, the upper portion of the umbilical vein 
/remains patent into adult life as the Rest-Kanal of Baumgarten Othei 
f \cstigial \eins which may occur will be described below Normally there is 
no communication between the umbilical and the epigastric veins in the ab- 
dominal vail The ^estlglal remnants of the retrogressive changes in the 
umbilical vein have no functional significance unless some disease piocess 
leading to portal hypertension invokes the development of all available 
collateral channels 
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As Mclndoe*' has indicated, the collateial circulation following portal 
obstiuction occurs in three geneial aieas The two most important areas 
are the anastomosis of poital tiibutanes ^^lth the terminations of the 
gastrointestinal tract, and the /ones nheie the gastrointestinal tiact or its 
appendages contact the i etropentoneal tissues or abdominal wall either 
through dcA clopmental relationship or pathological alteration The third 
pathway of collateral circulation is through the obliterated embryologic circu- 
lation in the falciform ligament and is less fiequently utilized When this 



Fig 9 Showing relationship of umbilical vein to development of portal system (after 
Mall, Franklin P, American Journal of Anatomy, 1905, v, 266, reproduced through 
the courtesy of the Wistar Institute of Anatomy and Biology, Philadelphia, Pa , publishers) 


pathway is utilized it is usually by anastomosis of the paraumbilical veins 
with the thoraco-abdominal veins According to Weiss tins parietal sys- 
tem of veins IS derived from six superficial veins, and five deep veins Of 
the latter, the epigastric veins are important 

According to Mclndoe,^’^ the umbilical vein itself rarely participates in 
this collateral circulation, being " entirely obliterated a few days after birth ” 
However, certain anatomic studies and dissections described in reported cases 
have established the existence of exceptions to this rule We have previously 
alluded to the frequent patency of the terminal end of the umbilical vein 
m otherwise normal adults This observation was made by Baumgarten in 
60 autopsies, and confirmed by Robin We have confirmed this occurrence 




140 


ARMSTRONG, ADAMS, TRAGERMAN AND TOWNSEND 


in several autopsies on children and adults with or without portal hyper- 
tension (figure 10) Plate 1 serves m part to illustrate the utilization of the 
Rest-Kanal in poital collateral circulation In figure 1, the communication is 



Fig 10 Male, aged 12, ds^ing of toxic cirrhosis with portal decompensation A small 
Rest-Kanal was patent on injection The remainder of ligamcntum teres obliterated despite 
the presence of portal hypertension early in life 

by means of the vein of Burow (intercalary vein of Baumgarten) which 
runs propentoneally along the abdominal wall In figure 2 one or more of 
the paraumbilical veins of Sappey may be unusually large and connect the 
Rest-Kanal w itli the epigastric veins These run m the ligamentum teres 
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and not subpen t on cally, as does the \ein of Buiow Not peitnient to the 
present discussion, but also shown in figuic 2, are the moie frequent con- 
nections of the paiaumbihcal ^clns of Sappey fiom the epigastric to the 
portal vein or its ti ibutai les ** 
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Plate 1 Diagrammatic illustration of various reported means of utilization of umbilical vein 

in portal collateral circulation 


In figures 3 and 4 of plate 1 there is illustrated another means of utiliza- 
tion of potential communications of tlie umbilical vein in portal collateral 
circulation Wertheimer reported recanahzation of the umbilical vein 
within the ligamentum teres to produce communication between the epigastric 
veins and left branch of the portal vein This is illustrated in figure 3 In 
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figure 4, the situation is complicated by communicating veins as described by 
Meriel between Wertheimei’s vein and the paraumbilical veins 

Thus we see that m addition to the usual potential collateral connections 
of the paraumbilical veins with the thoraco-abdominal veins, there may occur 



Tic 11 Reproduction of illustration by Cruvcilhier of original case reported by Pegot and 

Cruveilhier 

anastomoses of the latter veins through collateral channels furnished by the 
imobhterated portion of the umbilical vein itself In either instance the 
exccssne development of collateral circulation in this area in a patient with 
portal obstruction of whatever cause may lead to a clinical picture reported 
as an examiile of Cruveilhier-Baumgarten disease 
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Finally, and most mipoilant in i elation to tins lepoit, is tlie persistent 
patency of the umbilical vein itself This is illustiated in figure 5 of plate 1 
Here the vein is of the same size or larger than in fetal life and no liga- 
mentum teres is present It runs along the inferior margin of the suspensory 
ligament Such a completely patent umbilical vein Avas first described as 
an incidental finding at autopsy by Manec ■“ and Meniere The association 
of this finding Avith atrophy of the liver, large spleen, and portal decom- 
pensation was first described by Pegot ^ and Cruveilhier “ 

We have thus elaborated the part played by the umbilical vein in portal 
circulation, and have shown its potential collateral connections m portal 
hypertension, apart from the more usual connections through the paraumbili- 
cal veins We have already alluded to the contention that a congenital 
patency of the umbilical Aem eitlier alone (Cruveilhier) or associated with 
congenital li}poplasia of the portal system (Baumgarten) may constitute an 
individual disease entity It also became apparent that any other disease 
resulting in portal h} pertension ivliich happens to utilize umbilical collaterals 
excessive^, will produce a very similar if not identical clinical picture The 
difficulties of classification of such cases is thus evident Even tlie autopsy 
may not permit complete classification, since some of the clianges seen, e g , 
fibrosis or cirrhosis in the liver, might be secondary to maldevelopment of the 
portal system Hoivever, if one takes into consideration the original con- 
cept of Cruveilhier and Baumgarten, together with the points already brought 
out in the discussion, the reported cases in the literature (table 1) can be 
roughly divided into the following groups 

1 Patency of the umbilical vein itself 

A Associated with the other clinical and pathological findings as de- 
scribed by Cruveilhier and Baumgarten, cases 1, 7, 19, 21, 25, and 
our second case (case 55 in table 1 ) 

Here there is a clinical picture of portal hypertension with excessive um- 
bilical circulation, and necropsy reveals patency of the umbilical vein itself, 
atrophy of the liver with little or no cirrhosis and splenomegaly Any 
hepatic fibrosis whicli may be present is thought to be secondary to atrophy 
associated with portal hypoplasia The etiology is presumably congenital 
patency of the umbilical vein associated with hypoplasia of tlie portal system 
In cases 1 and 2, the authors also list other factors of possible etiological 
significance 

B Associated with some independent disease of the liver or portal 
system resulting in portal hypertension, viz 

1 Advanced portal cirrhosis, cases 24, 27 , 42, 44, 46, 53 

2 Anomaly or occlusion of the hepatic veins, cases 32 and 47. 

In this group of cases tlie assumption is that some disease of the liver or 
portal system had developed in a patient who happened coincidentally to have 
available a congenitally patent umbilical vein The latter then dominated 
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the collateral circulation and led to tlie clinical picture as seen in Group A 
Case 53 is an interesting example of how portal hypertension at birth (the 
result of toxic hepatitis and cirrhosis) may have seiwed to keep the umbilical 
vein patent The cases of pnmai-y hepatic vein disease, despite the conten- 
tions of some of the reporting authors, aie obviously quite different m origin 
from the oiigmal cases of Cruveilhier and Baumgarten The coincidental 
existence of a patent umbilical vein has led to their being reported m this 
group Some of the cases m Group I B where advanced portal cirrhosis 
IS present, may perhaps be true cases of Cruveilhier-Baumgarten disease 
where the hepatic lesion has piogressed to a severe grade of cirrhosis 

II Cases where there is some disease of the liver or portal system re- 
sulting 111 portal hypertension in which collateral circulation through the um- 
bilical area apart from the umbilical vein plays a prominent role 

A Cases of portal cirrhosis of the liver associated with unusually 
prominent paraumbilical veins, cases 2, 4, 6, 12, 26, 34, 50 

This IS the largest subgroup and is the probable situation in most cases 
of cirrhosis with loud venous hum, murmur, or marked caput medusae 

B Excessively piomment paraumbilical veins with portal hyperten- 
sion other than cirrhosis of the liver 

Case 40, hypoplasia right brancli of the portal vein, atrophy of liver, no 
cirrhosis, and patency of paraumbilical vein 

C Patency of other collaterals in the umbilical aiea, in association 
with cirrhosis or other causes of portal hypertension 

This refers largely to the utilization of collateral channels in the um- 
bilical area furnished by remnants of the umbilical vein, as indicated in plate 
1 The most frequent cause of the portal hypertension in these cases is cir- 
rhosis of the liver 

Examples 1 Case 16, ciiihosis of livei plus patent vein of Burow 

2 Case 22, cirrhosis of liver plus patent Wertheimer’s vein 

3 Case 33, stenosis of hepatic vein orifices, together with 

patency of Wertheimer’s (central) vein 

III Cases vith a clinical picture considered as Cruveilhier-Baumgarten 
disease, cirrhosis, etc , but without adequate necropsy confirmation This 
IS the laigcst group, comprising 30 cases, which can be divided into three 
subgroups, as follows 

A Cases v ith the clinical picture of Cruveilhier-Baumgarten disease 
vho ^\ere alive at time of report, cases 5, 8, 9, 13, 17, 18, 28, 29, 
31, 35, 37, 38, 39, 43, 49, 51, 52, and our first case (53 in table 1). 

B Cases vilh clinical picture of Cruveilhier-Baumgarten syndrome 
vho had died hut had not been necropsied, cases 15, 20, 36, 41, 45 
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C Cases A\Jth clinical pictuie of Cruveilhier-Baumgaiten syndiome 
which came to neciops), but had inadequate description of the 
umbilical cii dilation, cases 3. 10, 11, 16, 23, 30, 48 

Proper autopsy study m Group III would have led m most cases to 
classification in one of the other groups 

Wc ha^c thus outlined a classification of all cases that have been con- 
sidered as haMiig the clinical pictuie of Cruveilhiei-Baumgaiten syndrome, 
le, symptoms and signs of poital hj'pertension with evidence of excessive 
umbilical ciiculation in the form of a loud murmur or thrill It is evident 
that the clinical picture dependent on portal h}pei tension associated with 
intense umbilical collateral circulation can be pioduced by a variety of etio- 
logic factors combined with a vaiiety of anatomical arrangements of tlie 
umbilical circulation It is therefoie impossible to limit the clinical diagnosis 
to any gi\en group of pathological findings To attempt to do so would 
intioduce the same confusion as has resulted from attempting to delineate 
rigidly a case of Banti’s disease according to Banti’s clmicopathological 
criteria, the clinical aspects of which overlap with so many otlier conditions 
It should dierefore be recognized that any patient having portal hypertension, 
generally with splenomegaly, and in whom evidence in the form of visible 
\ ems, murmur and thrill of excessively prominent umbilical circulation exists, 
merits the diagnosis of Ouveilhxet-BmmgaUen syndiovie Further etio- 
logic and pathogenic evaluation of the case will be dependent on the necropsy 
findings, especially in the liver, portal system, umbilical circulation Those 
cases zolitch shozv at neoopsy patency of the mnbihcal vein itself togethei 
zvith atiophy and little or no fibiosis of the hvei zvonld then be consideied as 
examples of Cuiveilluer-Banmgaifen disease The term “ Cruveilhier- 
Baumgarten cirrhosis ” is undesirable since no particular type of cirrhosis has 
been proved to exist, and since, in fact, Cruveilhier and Baumgarten denied 
the importance of cirrhosis m the disease process 

Why then should the terminology " Cruveilhier-Baumgarten syndrome ” 
be preserved^ Why not consider these cases simply as examples of portal 
obstruction in which the umbilical collateral route has been used more 
abundantly than usual, such as the ordinary concept of caput medusae implies^ 
We believe this designation should be preserved because 

1 The clinical picture that includes intense umbilical circulation is rarely 
due to the use of ordinarily available collateral channels in the umbilical area 
More likely, these findings signalize the existence of some unusual umbilical 
collateral as previously discussed, perhaps patency of the umbilical vein itself 

2 The small gi oup of cases where the umbilical vein itself is patent con- 
stitutes a separate congaiital anomaly When this anomaly is combined with 
simple atiophy oi minimal at5pical ciiihosis, the theoretical proposals of 
Ciuveilhier and Baumgaiten of a separate entity to explain these cases must 
then be a consideration Until such contentions aie established or dis- 
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proved it should be worth while to segregate similar future cases in the litera- 
ture under this title 

3 Since it is impossible to distinguish the above group of cases from 
other disorders simulating them without careful autopsy examination (as 
indicated by cases reported m the literature) it becomes useful to designate 
the entire group as “ Cruveilhier-Baumgarten syndrome ” 

Having thus outlined our concept of the natuie of the Cruveilhier-Baum- 
garten disease, and shown the unfortunate need of mcoiporatmg these cases 
within a clinically indistinguishable group entitled Cruveilhiei'-Baumgarten 
syndrome we should like to recapitulate the essentials of the clinical picture 
of the Cruveilhier-Baumgarten syndrome It may be possible to point out 
some minor differences helpful m distinguishing the smaller group of cases 
of Cruveilhier-Baumgarten disease 

The analysis of the reported cases indicates that the most fiequent pre- 
senting symptoms, such as abdominal distention, digestive disturbances and 
hematemesis, are manifestations of portal hypertension In general, the 
symptoms of the original disease causing the portal hypertension are usually 
absent or obscure In the group of Cruveilhier-Baumgarten disease the age 
of onset of symptoms was less than m the whole group so that three of the 
five cases died before the age of twenty-five 

The principal physical findings, as indicated m the resume of leported 
cases, are abdominal venous murmur and thrill, splenomegaly and dilated 
thoraco-abdommal veins Caput medusae was mentioned by name m only 
four instances Palpable liver was also a frequent finding during life (none 
enlarged at autopsy) Most of these signs are again related to the portal 
hypertension The murmur and thrill are of most interest and diagnostic 
importance, since they depend directly on the venous anastomoses Thev 
are usually loudest at the umbilical or epigastric legions, and generally con- 
tinuous The production of the murmur probably depends on the passage 
of blood to an area of different caliber or direction, or the eddying of cur- 
rent in a blind, dilated venous sac or pouch The murmur might also be 
produced at points of constriction in the course of a dilated and tortuous 
vein There is no apparent difference m the character of the muimur or 
thrill uitliin the group of Cruveilhier-Baumgarten disease, although one 
might expect them to be most pronounced because of the larger size of the 
patent umbilical vein 

Splenomegaly is another faiily constant physical sign Portal hypei- 
tension is common to all cases of the syndrome and contributes its share to 
the enlargement of the spleen in the form of chronic congestive spleno- 
megaly Other factors such as direct injuiy and irritative hyperplasia of 
the splenic reticulum may also be a factor in some of the cases It is inter- 
esting to note that all five cases of Cruveilhier-Baumgarten disease have 
definite and frequently marked splenomegaly The findings and problem 
with regard to the splenomegaly are similar to that of so-called Banti’s dis- 
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ease, BaumgartcJi's explanation of the spleen "taking over the function of 
the liver” is of course antiquated He did, however, invoke poital hyper- 
tension as pai t of his explanation foi the splenomegaly 

The leukopenia and secondary anemia lepoited in many of the cases are 
again probabl} related to the portal hypertension and splenomegaly. Posi- 
tive blood Wasserniann tests as evidence of syphilis occurred in approximately 
15 per cent of the reported cases 

The clinical diagnosis most frequently made m the entire group was some 
form of cm hosts of the liver In 13 of the reported cases Cruveilhier- 
Baumgarten disease n as suspected before death Tn many instances the case 
was reported as such e\ en when the autopsy findings did not conform to the 
01 iginal descriptions and critei la The decision to consider a case clinically 
or pathologicalh as an example of Ciiiveilhier-Bauingarten disease may, in 
our opinion, frequentl) have been made because the physician oi pathologist 
uas impressed with the evidence of excessne umbilical circulation, without 
giving due critical attention to other necessary criteria 

Prognosis and Treatment 

Most of the reported cases have died of portal decompensation or hepatic 
insufficiency The duration of life after the clinical picture is established 
^ aries somewhat with the underlying cause of the syndrome Some of the 
authors have contended that the widely patent umbilical vein would tend to 
delay the development of portal decompensation and dimmish the frequency 
of gastric hemorrhage Ho^^ ei er, in the gi oup of Cruveilhier-Baumgarten 
syndrome, where the umbilical vein itself was patent the average age at death 
was 30 4 years as compared to 38 2 foi the entire unselected group 

Since the clinical picture is usually dominated by progressive and usually 
fatal portal decompensation, the treatment consists laigely of attempts to 
symptomatically alleviate this condition Splenectomy is thought to be of 
no value and particularly contraindicated because of the danger of hemor- 
rhage from the greatly dilated venous channels in the abdominal wall Simi- 
larly, in doing paracentesis or peritoneoscopy great caution must be observed 
to avoid the large veins Peritoneoscopy may be of value in demonstrating 
a large umbilical vein and m permitting biopsy of the liver m suspected cases 
of Cruveilhier-Baumgarten syndrome 

Summary and Conclusions 

Our interest m the subject of Cruveilhier-Baumgarten disease was 
aroused by the two cases which we have presented The data which we have 
been able to obtain from the original case reports of Cruveilhier and Baum- 
garten and of all subsequent reports have herein been reviewed We be- 
lieve that the term " Cruveilhiei-Baumgarten syndrome” may be applied to 
patients having a clinical picture of portal hypertension featured by a loud 
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abdominal mmmur and thrill The less important further details of this 
syndrome have also been enumerated Those cases that prove at necropsy 
to have the pathologic criteria as originally outlined should then be consid- 
ered as examples of Cruveilhier-Baumgarten disease We believe our sec- 
ond case fulfills these criteria and becomes the fifth case of Cruveilhier-Baum- 
garten disease on record, and that our two cases increase the total number 
of reported cases of Cruveilhier-Baumgarten syndrome to date to 55 We 
believe the preservation of this name as applied to the syndrome is indicated 
because of the fairly uniform clinical picture centered about the loud mur- 
mur and thrill More important is the advisability of maintaining the in- 
tegrity of a distinct disease of separate etiology and pathologic features, as 
delineated in the picture of Cruveilhier-Baumgarten disease We have 
therefore taken the liberty of reviewing the subject and of introducing in 
the English literature a new terminology for certain cases of portal system 
disease at the risk of creating similar confusion to that existing with regard 
to Banti’s disease We believe, however, that an understanding of the orig- 
inal criteria will avoid such confusion and thus allow us to add to our diag- 
nostic evaluation and understanding of certain patients presenting the clin- 
ical picture of portal hypertension 
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ACUTE HEMOLYTIC ANEMIA, AUTOAGGLUTINATION, TOXIC 
HEPATITIS AND RENAL DAMAGE FOLLOWING 
SULFATHIAZOLE THERAPY; 

CASE REPORT 

By ISADORE Rothstein, M D , and Sidney Cohn, M D , F; onx. New Yo) k 

Soon after the introduction of sulfanilamide into this country reports of vaii- 
ous toxic manifestations following its use began to appear, among them leports 
of acute hemolytic anemia Acute hemolytic anemia due to sulfanilamide ad- 
ministration was first described by Harvey and Janeway ^ m 1937 and since then 
has been noted by many other observers In a laige series of cases the incidence 
of tins complication following sulfanilamide has been estimated as approximately 
2 5 per cent of all adults and 8 5 per cent of all children receiving the drug - 
Later studies have revealed an incidence of 1 8 per cent in all patients ® Hepatitis 
as a toxic reaction to sulfanilamide was first described by Bannick, Brown and 
Foster in 1938 ^ In the following year, Antopol and his associates reported two 
cases of acute hemolytic anemia following sulfanilamide theiapy m which auto- 
agglutination of the blood was present ® We have not as yet encountered fuither 
reports of the latter complication of sulfonamide therapy In 1940, Spring and 
Beinstem reported two cases from this hospital m which theie was a coexistence 
of toxic hepatitis, acute hemolytic anemia and renal damage following sulfanil- 
amide therapy ° They noted that up to that time there was only one doubtful 
case reported with this combination of complications Acute hemolytic anemia 
following sulfapyndme administration has been reported,^ and its incidence ap 
pears to be less than that of sulfanilamide ® 

Sulfathiazole (2-para-aminobenzenesulfonamidothiazole), the thiazole ana- 
logue of sulfapyridine, was intioduced by Fosbinder and Walter® in August of 
1939, and by Lott and Bergeim shortly thereafter ® Expeiimental investigations 
b} Van Dyke, McKee and others indicated that the new drug was of approxi- 
mately the same order of toxicity as sulfapyndme Dui ing the past year 

many investigators who have used sulfathiazole in the chemotheiapy of bac- 
terial infection have become convinced of its efficacy in staphylococcic, pneumo- 
coccic and gonorrheal infections, and as a result of these clinical trials the drug 
IS now gcnerall} considered to have comparatively low toxicity A review of 
the literature, which is too lengthy to be summarized in a paper of this type, 
rc\ cals no cases of acute hemolytic anemia in man due to sulfathiazole as far as 
wc could ascertain, although a few’ instances of moderate anemia have been men- 

■^^^Rcccn cd for publication Februarj 25, 1941 

Trom the Departments of Pathologj and ^ledicine, The Bronx Hospital 
Grateful acknowledgment is made to Dr Joseph Fclsen, Director of Laboratories and 
Rcseirch, for his valuable suggestions and to Dr Henry Schumer, Attending Phjsician, for 
permission to use this case 
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tioncd The case to be reported is one of acute hemolytic anemia, autoaggluti- 
nation, toxic hepatitis and renal damage following sulfathiazole therapy m a 
pneumococcus tjpc VII lobai pneumonia with lecoveiy 

C\sF Rlpori 

J K , aged 45, white male, a tailor b> occupation, was admitted to tlie medical 
sen-’ice of Dr Henry Schumer, The Bionx Hospital, on November 18, 1940, with a 
chief complaint of persistent chills and fe\er of three days’ duration He had felt 
entirely well until No\ ember 15, at which time he felt a draft and noted a stiffness of 
the neck He also felt a pinching sensation in the left infrascapular region and about 
the left ear, lasting se\eral minutes at a time Toward evening tliere were chilly sen- 
sations, fe\ er and anorexia On the following day the patient had tivo series of severe 
chills, \\ itli a fever of 105® F On the dai' before admission hoarseness developed, and 
theie was one episode of vomiting Chills and high fever continued, and hospitaliza- 
tion was adMsed 

The past history was negative except for an inflammation of the left eye due to a 
foreign body The patient had been in tins country for 20 years 

Plnsical examination revealed a fairlj' w’ell-developed and nourished male who 
appeared acute!) ill and dyspneic The right eye w'as normal The left eye was 
capable of perceiving only light and the pupil was fixed in niid-dilatation The left 
fundus oculi shoAved evidence of secondar)' optic atrophy The teeth were in poor 
condition, and the tongue dry The lungs revealed dullness, increased fiemitus, 
broncliophony and bronchial breath sounds over the left lowei lobe with occasional 
medium moist rales The blood pressure w'as 116 mm Hg systolic and 74 mm 
diastolic, and the pulse rate 140 The heart sounds w'ere fair and no adventitious 
sounds W'ere present The abdomen and extremities W'ere normal 

The admission diagnosis w'as lobar pneumonia of tlie left low'er lobe and amblyopia 
of the left eye, probably on the basis of an old inflammation following implantation 
of a foreign body 

Clinical course The patient’s temperature on admission was 105® F, and 
chemotherapy w-as w'lthheld because of a rapid drop of the temperature to 102 6® F , 
tins being interpreted as a possible sign of spontaneous resolution However, on the 
next day, tlie temperature again rose to 104® F The patient became suspicious of all 
physicians and attendants and cried out that he was “ going to die ” and that “ food 
was being forced on him to poison him ” His condition was interpreted by the con- 
sulting psychiatrist as a borderline toxic psychosis of the paranoid type Sulfa- 
thiazole therapy was begun that evening with an initial dose of 2 grams, followed by 
1 gram doses every four hours for the next 48 hours, a total dose of 17 grams being 
administered The temperature during this time fell by rapid lysis and was normal for 
12 hours before the drug was discontinued 

The admission blood count showed a hemoglobin of 94 per cent Salih (136 
grams), and tlie er)'tlirocytes numbered 4,900,000 per cu mm There was a leukocytosis 
of 16,obo, with 56 per cent neutrophiles, 33 per cent band forms, six lymphocytes, 
four ’monocytes, and one Turck cell The urine was negative The sputum was 
sanguinous and mouse inoculation revealed pneumococcus type VII Roentgen-ray of 
the chest at tlie bedside exliibited pneumonic consolidation of the left lower lobe 
The blood chemistry was normal, and the blood culture w'as sterile at the end of 144 
hours’ incubation The blood Wassermann and Kahn tests were botli three plus 
positive 

Forty-eight hours following the onset of the psychosis, the sensorium was clear, 
and the patient was well-onented and cooperative The psydnatrist found him en- 
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tiiely lecevered mentally The chest signs showed dealing, and the patient was 
tliought to be lecovenng 

However, on November 24, the seventh hospital day, the tempeiature rose sud- 
denly from noimal to 103° F On the following day the temperature varied between 
101° F and 102 2° F and the diest signs, le, dullness, bronchial breathing and 
bronchophony extended anteriorly and higher posteiiorly This was thought to in- 
dicate an extension of the pneumonic process, and sulfatinazole therapy was resumed 
in the same dosage (one gram every four hours) Radiogiaph of the chest at this 
time showed clearing of the pulmonic process Temperature and pulse continued to 
be elevated The sputum was now negative foi type-specific pneumococci and also 
tubercle bacilli By tlie twelfth hospital day, Novembei 29, the blood sulfathiazole 
concentration had risen to 8 0 mg per cent 

Despite this high sulfathiazole level, severe chills and spiking fever up to 105 4° F 
occurred during the next two days, November 30 and December 1 Type VII anti- 
pneumococcic rabbit serum was then given in two divided doses without reaction, tlie 
total dosage being 108,000 units Blood culture done at this time was sterile Fol- 
lowing the serum therapy, the fever dropped to about 102° F for the succeeding two 
days, December 2 and 3 The hemoglobin at this time had fallen slightly to 82 per 
cent and the leukocytes to 11,900 per cu mm On the afternoon of December 3, tlie 
temperature rose to 103 4° F and the sulfathiazole was discontinued as this was thought 
possibly to be a drug fever Following this, the temperature rapidly fell to normal 
The total amount of sulfathiazole administered was 65 grams during a two-week 
period (The drug was temporarily discontinued during the latter half of the first 
week of therapy ) The blood level at this time was 3 1 mg per cent The chest 
findings continued unchanged and indicated persisting consolidation of the left lower 
lobe 

During tlie evening of December 4, tlie seventeenth hospital day, it was noted 
that tlie urine was red in color On tlie following morning the patient complained 
of marked weakness, and the temperature which had been normal for eight hours 
rapidly rose to 102° F On examination, the patient was in poor condition and had a 
thready pulse with a rate of 130/min He was markedly stuporous, barely responded 
to stimuli, and there was clear-cut jaundice of the skin and sclerae The liver was 
tender and enlarged to two fingers’-breadtii below the costal margin The skin was 
cold and wet, and the respirations were shallow and 40/mm The urinalysis had been 
repeatedly negative except for an occasional one plus albumin Now the urine showed 
three plus albumin and was reddlsh-bro^vn in color The benzidine test was strongly 
positive and bile was doubtfully positive The sediment showed no formed elements 
The blood count showed a hemoglobin of 30 per cent, eiythrocytes 1,790,000, platelets 
590,000, leukocytes 65,800 with neutrophiles 36 per cent, band forms 24 pei cent, 
joung forms 5 per cent, myelocytes 6 per cent, premyelocytes 3 pel cent, plasma cells 
4 per cent, lymphocytes 16 per cent and monocytes 6 per cent The erythrocytes ex- 
hibited anisocytosis and a considerable amount of microspherocytosis There weie 
three nucleated red cells per hundred leukocytes The icterus index was 37 5, the van 
den Bergh direct-immediate, and 1 5 mg of bihiubin per 100 c c of serum The blood 
urea nitrogen lose to 40 mg per cent, and the non-protein nitiogen to 60 mg per cent 
No sulfathiazole uas present in the blood 

An intrtiienous infusion of 5 per cent glucose in saline was begun, and arrange- 
ments were made for an immediate transfusion The patient’s blood showed marked 
aiitoagglutination upon tjping After thoroughly w'ashmg his red cells in saline, he 
was found to ha\e t\pe A (Landstemer) blood In crossmatching w'lth prospective 
donors the same difficult} was encountered The patient’s plasma and serum ag- 
glutinated the red cells of all four blood tjpes as shown in figure 1 In view of the 
critical condition of the patient, it was deemed advisable to transfuse him with Type A 
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blood slowly by the citrate method He received 1,000 cc of citiated blood that day 
Avithout reaction, and there was sti iking improvement in his geneial condition 

On the following day, Decembei 6, theie was much improvement in the general 
condition of tlie patient The jaundice was less marked, and there was no drowsi- 
ness or stupor The liver was now only one finger’s-breadtli below die costal margin 
The urinary output was satisfactory The laboiatoiy findings (summarized m table 
1) indicated a lessening of the anemia, deci easing jaundice, marked immaturity of the 
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Fig 1 Autoagglutination and panagglutination exhibited by the patient’s serum 

crjthrocjtes and gianulocytcs, persistent hemoglobinuria, cellular evidence of renal 
damage, increased urobilinogen in the urine, and poor liver function The Hellei test 
(precipitation of blood-red stained urinaiy phosphates b> means of alkali and heat) 
was positiic and indicated the presence of hemoglobin in the urine Spectroscopic 
examination was not done 

The patient receuea three more transfusions of 500 cc of citrated blood, the dates 
being December 6, 7, and 9 Autoagglutination and panagglutination w'ere still present 
during the last crossmatchings on December 9, and persisted for sc\cral dajs thereafter 
1J> that time the jaundice, hepatomegaU and hemoglobinuria were gone There was 
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Steady climc.i] jnipio\c»ient despite a fluctuating; tempeiature and slowly resolving 
pneumonia Tests of hepatic function, sucli as bi omsulphalein, hippuric acid syn- 
thesis, blood cliolestcrol and proteins, showed significant changes Even at tlie time 
of discharge on December 31, not all of these tests had returned to normal figures 
The aroteima, honever. had disappeared by this time On Deceinbei 12 the mean 
corpuscular thickness was normal and spherocytes were no longer seen 



Fig 2 Peripheral blood smear showing a number of microspherocytes 


On die day of discharge, December 31, the patient felt well, and although there 
was clinical and radiographic evidence of a small but definite area of unresolved 
pneumonia in the left lower lobe, the patient W'as discharged from the hospital 

The patient returned on January 9, 1941, for a check-up before going to a con- 
valescent home At dns time, which was 35 days after the onset of the acute hemo- 
lytic episode, dieie was still a moderate anemia present despite continuous iron therapy 
Examination of the lungs showed a patdi of dullness, increased fremitus and bronchial 
breadung, though decreased m extent, at die inferior angle of the left scapula The 
hippuric acid synthesis at this time was shghtty below^ normal 

Comment 

During the time that the patient’s blood exhibited panagglutmation the clumps 
of red blood cells on the blood ty'pmg and crossmatchrng slides could not be 



158 


ISADORE ROTHSTEIN AND SIDNEY COHN 


broken up by the addition of a drop of physiological saline Experiments were 
conducted with the patient’s blood on December 5 to deteimine the titer of these 
agglutinins Saline dilutions of the patient’s seiuni were mixed on glass slides 
with suspensions of the patient’s washed red cells, type O cells, t 3 rpe A cells 
and sheep cells The agglutinins, however, were found to be present in low 
titer as complete agglutination occurred in all cases with 1 2 dilutions of serum 
and rouleaux formation with the 1 4 dilutions Rabbit cells were agglutinated 
in a dilution of 1 128 but this was found to be due to a species agglutinin found 
in all types of human blood 

On December 9, the Donath-Landsteiner test was performed and was nega- 
tive The patient’s serum of that day and a 5 per cent suspension of his washed 
led cells were then incubated in the serological test tube at 37° C for 24 hours 
No hemolysis occurred The patient’s packed washed red cells were kept under 
the same conditions in a 10 mg per cent saline solution of the sulfathiazole he 
had received for treatment, and there was no hemolysis When this concen- 
tration of sulfathiazole was produced experimentally in a sample of his serum 
and incubated in a similar manner with his packed washed red cells, there was 
no hemolysis High concentrations of rabbit testing serum and the type VII 
antipneumococcus rabbit serum he had received for treatment were then pro- 
duced in saline and in the patient’s own serum When these were placed in con- 
tact with the patient’s packed washed red cells under like conditions, no hemo- 
lysis was noted In other words, no autohemolysis could be demonstrated 
experimentally in vitro Also, sulfathiazole and antipneumococcus type VII rab- 
bit serum did not produce hemolysis of the patient’s blood in vitro 

On two occasions a cold provocative test was done in which the patient’s 
hands were immersed for 15 minutes in ice water at 5° C All urine specimens 
were saved for the following nine hours, and there was no evidence of hemo- 
globinuria 

In reviewing this case, there are several interesting points which should be 
mentioned There was a rapid satisfactorj^ clinical response following the first 
administration of sulfathiazole Within 48 hours the temperature had dropped 
to normal and the patient felt much improved However, the pulmonary signs 
of consolidation were entirely unchanged in spite of this clinical improvement 
and resolution of the pneumonic process required several weeks The toxic 
delirium oi psychosis exhibited by the patient preceded the commencement of 
specific chemotherapy and it rapidly disappeared as the clinical condition un- 
proved, presumably as a result of sulfathiazole administration It evidently was 
not an example of the occasional neurological or psychiatric manifestations inci- 
dent to sulfonamide therapy The chemotherapy was discontinued because of 
the suspicion of a drug fever, and the first indication of a toxic reaction was 
the red urine that the patient voided about 24 hours after the sulfathiazole 
therapy had been stopped On the following day the hemolytic anemia was 
fully developed, and the blood at this tune contained no sulfathiazole The 
usual rapid excretion of sulfathiazole probably accounted for this The fact 
that the first sign of the hemolytic anemia occurred 24 hours after the drug 
had been stopped may be explained as a delayed toxic reaction to the drug 

The laboratory findings pointing to acute hemolytic anemia were the red- 
colored urine vhich ga\e a strongly positive benzidine reaction and showed 
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few or no red bbod cells, a positive in nidi y uiobilinogen up to 1 125, erythro- 
cytes vliicli rapidly fell to 1,790,000 with 30 per cent hemoglobin, icterus index 
of 37 5, and a mean coipuscular thickness of 3 1 microns (normal range 1 7 to 
2 5 microns) Laborator}* evidence of toxic hepatitis as shown by impaired 
liver function was as follows diiect immediate van den Bergh which was 
transit or) , hippunc acid synthesis in which less than one gram was excreted, 
bromsulphalcm lest show mg as high as 85 pei cent retention after 30 minutes , 
low blood cholesterol of 137 5 mg per cent, diminished total protein of 5 34 mg 
per cent w^ith all albumin-globulin ratio and no fibrinogen Bile and uro- 
bilinogen were both present in the urine There was the following laboratory 
evidence of icnal damage coarsely granular casts and renal parenchymal cells 
m the urine, and moderate azotemia, i e , non-protein nitrogen 60 and urea ni- 
trogen 40 mg per cent Certain laboratoiy findings pointed to marked bone 
marrow' activity Avitli regeneration These were a leukocytosis reaching 67,400, 
nucleated red cells totaling 4,400, blood platelets 590,000, reticulocytes 112 
per cent, and a marked shift to the left, myelocytes and premyelocytes being 
present in the differential 

'\^'hereas the hemolytic process ivas of relatively short duration and the 
hematopoietic recovery w'as reasonably prompt, as judged by laboratory findings, 
the renal and, especially, the hepatic damage persisted long beyond the time one 
w’ould expect from the reports of similar cases in the literature 

Discussion 

In the repoited cases of hemolytic anemia following sulfanilamide and sulfa- 
pyndme therapy, the association of syphilis with this complication has been 
pointed out Syphilis is known to affect the hematopoietic system, as secondary 
anemia may develop in the secondary and tertiary stages of the disease One 
must consider the possibility of syphilis causing some alteration of the blood 
possibly rendering the patient more susceptible to the development of acute 
hemolytic anemia, and at least two such fatal cases following sulfanilamide have 
been reported^® The serum of this patient gave persistently positive Wasser- 
mann and Kahn tests The facts against this case being one of paroxysmal 
hemoglobinuria due to syphilis are that there was no previous history of hemo- 
globinuria when exposed to cold or at any time, that provocative tests when the 
patient’s hands were kept in ice water were negative, and that the Donath-Land- 
steiner test was negative 

Another interesting feature of tins case was the appearance of the acute 
hemolytic anemia after the first week of sulfathiazole therapy In fact, it ap- 
peared at the end of the second week Even if one were to take into account 
the few days that the drug was not given, the anemia began one day after the 
second course of treatment which lasted eight days Acute hemolj^ic anemia 
following sulfanilamide and sulfapyridine administration has been shown to 
occur generally during the first to fifth days of treatment and, as a rule, not 
later than one week after the onset of therapy ® Here the anemia developed 15 
days after the original administration of sulfathiazole and nine days after the 
beginning of the second course of therapy 

In 1938, Dameshek and Schwartz^® produced acute hemolytic anemias in 
experimental animals by the injection of heteiophihc hemolytic serum When 
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moderate doses were used, they were able to create acute hemolytic anemia with 
spherocytosis This work has recently been confirmed’-^ Since spherocytosis 
is found largely in congemtal hemolytic icteius, in which condition there is as- 
sumed to be a primary defect m the red cell, the report of other diseases or con- 
ditions in which spherocytosis is seen to occur would add to our present in- 
complete knowledge of this phenomenon For these reasons spherocytosis was 
looked for and found in this case, and was corroborated by a mean corpuscular 
thickness which was above normal The fragility test, however, was normal 
In regard to tins, it has been found that in atypical acquired hemolytic anemias 
there may be normal red cell fragility associated with spherocytosis and, also, 
increased fragility without spheroc 3 rtosis Further investigation would seem 
to be indicated along these lines in acquired hemolytic anemias due to sulfonamide 
therapy or other causes It would be interesting to see if spherocytosis could 
be found in such cases and whether it would be associated with hemolysins in 
the blood No hemolysins could be demonstrated in this case by the methods 
employed Autoagglutmation which frequently is seen in acute hemolytic 
anemia and m a variety of other conditions may or may not be associated with 
demonstrable hemolysins in the blood 

The marked leukocytosis with extreme shift to the left in this case might 
be termed a leukemoid reaction, although considerably higher leukocyte counts 
have been reported in reactions following sulfonamide therapy Leukemoid 
reactions may occur alone and independently of other complications They may 
be due to either of two other factors, acute hemol 3 i;ic anemia or toxic hepatitis, 
which coexisted in this patient 

The jaundice in this case was due to the combination of acute hemolytic 
anemia and toxic hepatitis The normal liver can excrete all the bilirubin 
brought to it and only the most extreme hemolysis will in itself produce jaun- 
dice^” A reason for this is that a hemolytic piocess of such a degree must 
inevitably lead to decreased excretory power of the liver from anoxemia alone 
When jaundice results from excessive production of biliiubin, as in hemolytic 
anemia, there must be a simultaneous increase in the hepatic load and decrease 
in hepatic function , and definite, prolonged poor liver function was present in this 
case 

The pathogenesis of renal damage in the course of sulfonamide administra- 
tion may be divided theoretically into three types (1) lenal damage resulting 
from direct toxic effect of the drug on the kidney parenchyma (that such a 
process occurs from therapeutic doses has not been proved , (2) renal dam- 
age from the deposition of sulfonamide drugs or their derivatives in the kidney 
tubules, pelvis or ureters (This has been rejsorted frequently Avitli sulfapj’^ri- 
dine and sulfathiazole The very slight microscojnc hematuria and the ab- 

sence of crj'stals in our case indicate that deposition of sulfathiazole or acetyl- 
sulfathiazole \\as probably not the basis of the renal damage) , (3) renal dam- 
age from the deposition of hemoglobin or its derivatives in the tubules with 
blockage This process which results from severe hemolysis as, for example, 
the reaction follo\\ mg transfusion of incompatible blood, was the most probable 
cause of the renal damage in the case presented Ravid and Chesner," in their 
report of a fatal case of acute hemolj'tic anemia following sulfapyndine with 
autops\ , presented gross and microscopic corroboration of this process 
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Conclusion 

W c have pi esented and discussed a case of acute hemolytic anemia, auto- 
agglutination. Icukeinoid reaction, toxic hepatitis and lenal damage following 
sulfathiazole thcrap> foi a pneumococcus type VII lobar pneumonia in a man 
of 45, with iccoverN 
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HYPERPARATHYROIDISM IN A PATIENT WITH 

ACROMEGALY 

By Julius Chasnoff, M D , Louis Friedfeld, M D , and 
Arthur M Tunick, M D , New Yoik, N Y 

Hyperparathyroidism 

The parathyioids were first described as independent organs by Sandstiom ^ 
in 1880, but their function remained in doubt until 1896 when it was demon- 
strated ^ that their removal produced tetany In 1909 MacCallum and V oegtlin ® 
showed that the tetany of parathyroid insufficiency was associated with a fall in 
serum calcium and a rise in serum phosphorus 

In 1891, von Recklinghausen^ described the anatomic syndrome of osteitis 
fibrosa cystica, distinguishing it from osteomalaaa Some years later, Eidheim ® 
suggested that parathyroid enlaigement found in association with osteitis fibiosa 
cystica was secondaiy to the bone changes However, in 1926 Mandl found 
that parathyroid transplants were not affected by the bone changes in a patient 
with von Recklinghausen’s disease, whereas the removal of a parathyroid tumor 
which was found in this patient was followed by clinical improvement This 
suggested that the tumoi was the underlying cause of the osseous changes This 
relationship between von Recklinghausen’s disease and the parathyroids was con- 
firmed by Hannon and his co-workers ® in 1926, Gold ^ in 1928, as well as Barr, 
Bulger and Dixon in 1929^°’^^ The latter gioup, along with Wilder^® and 
Snapper,^® regaided hyperpaiathyroidism as a distinct clinical entity Since then 
many reports have been published establishing the relationship of hyperparathy- 
roidism to osteitis fibrosa cystica Experimental evidence of the primarj^ lole 
played by the parath}ioid Iwpei activity has also been furnished by Jaffe, Bo- 
dansky and Blaii 

The observations of MacCallum and Voegtlin,® from which they concluded 
that the symptoms following parathj roidectoin}'^ were due to calcium deficiency, 
were confirmed and amplified b} Luckhardt and Goldberg,^" Salvesen,^® and 
Colhp With the isolation of a potent parathyroid extract by Hanson and 
by Colhp,'®’ and its administration in animals, disoiders of calcium and phos- 
phorus metabolism could be produced comparable to the picture m hyperpaia- 
th) roidism 

'Receded for publication April 19, 1941 

From tiic Medical Scr\iccs of Drs I W Held and A A Epstein, Beth Israel Hospital. 
New York Cit> 
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Investigators agree that the chief role of the parathyioid hormone consists 
of its important influence upon the metabolism of calcium and phosphorus The 
injection of parath 3 roid cxtract-Collip produced four cardinal effects (1) 
nse in serum calcium^ (2) rise in urinary calcium excretion, (3) fall in serum 
phosphorus, and (4) rise m uiinary phosphorus excretion 

Aside from the bone changes in von Recklinghausen’s disease, other clinical 
and chemical alterations have been repeatedly noted These were well sum- 
marized by Albright, Aub and Bauer The clinical picture m its entirety pre- 
sents features caused by (o) the hypercalcemia, such as weakness, lassitude, 
hj'potonia and chronic constipation, (6) sjnnptoms i elated to the skeletal system, 
such as bone pain and deformities, cysts of long bones and skull, spontaneous 



Fig 1 Face shows prominent malar processes, overhanging supraorbital ridges, broad nose, 

thick lips and large ears 


fiactures, kyphosis and scoliosis, and (c) symptoms due to the tiansportation 
and excretion of calcium, such as polyuna, polydipsia, enuresis, nocturia, dysuna 
and renal calculi There is also a constant increase m the plasma phosphatase in 
active cases of hyperparathyroidism 


Acromegaly 

Oui present knowledge of acromegaly dates back to 1886 when Pierre Mane,®® 
in reporting two cases of this condition, suggested that it was a disease entity 
associated with the pituitary gland He was the first to apply the name acro- 
megaly to the clinical picture However, Mane believed the condition to be the 
result of either hypofunction oi dysfunction of the gland, and it remained for 
Minkowski in 1887 to postulate hyperactivity of the pituitary as the responsible 
mechanism This was verified by Benda - in 1900 when he found a constant 
lelationship of eosinophilic adenomata with acromegaly Cushing then offered 
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expel imental proof of the association of skeletal growth to the pituitaiy In 
1929, Putnam and his associates produced acromegaly in dogs by the injection 
of anterior lobe extiacts 

The clinical picture of acromegaly is well known The disease is charactei- 
ized by the onset in early adult life of skeletal, cutaneous and Ausceral changes 



Fig 2 Hands show spading and loose, wrinkled, inelastic skin 


There aic increased dimensions of the hands and feet, broad palms and thick 
fingci'i producing a spade-Iike appearance, tufting of the tips of the distal 
jihalanges, \\itli hooking of the terminal phalanges of the thumbs, overgrowth 
of the hones of the face particularh incolving the mandible, supiaoibital ridges 
.uul nasal bones, enlarged frontal sinuses, massne protruding j.iw (piognath- 
t>ni) , wideh spaced teeth, changes m the Acrtebiae resulting in lyphosis, 
wnnkletl and thickened skin, h\ pertnchosis , gonadal hvpertroph) with eventual 
atroplu and lot" of libido splanchnomtgaly , thick tongue, glycosuria and hyper- 
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glycemia The thyroid, thymus, parathyroids or adrenals may show hypertrophy 
or adenomatous growths 

For the past several yeais we have been observing a patient who presents the 
clinical pictures of both hyperparathyroidism and aciomegaly Because of the 
apparent rarity with which these conditions co-exist, we consider this case worthy 
of report In reviewing the literature we have encountered no similar instance 
This patient has added interest because she seems to suggest a probable relation- 
ship between the pituitary and the parathyroid glands 



I’'io 5 A liirgc calculus fills tlic pch is of the right kitlnej Several calculi are seen m the 

lower pole of the left kidney 


C\SL Report 

On M.i\ 26, 1936, Mrs F D, aged 6S was admitted to the Beth Israel Hospital 
In 1924 she had had a radical mastcctonn because of a lump in her right breast 
'Ihe remainder of her p i>vt historv was irreletant until 1928 when she w’as struck on 
the head b} a hea\\ piece of baggage One month later she began to be troubled with 
set ere parietal headache? At thi' time she became aware of the fact that her hands 
V ere becoming large and cUim<?\ and her features coarse 
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It was not these changes ni hci appeal ance but lecuirent urinary symptoms that 
^\crc responsible for her hospitah/ation Since 1928 she had been troubled with pain 
in llie light lumbar region, occasional!} radiating to the groin In 1932 she was 
institutionahred elsewhere because of frank hcmatuiia Roentgen-rays taken at that 
time re\ealed right renal calculi In 1935 there w'as a recurrence of the urinary bleed- 
ing along with left lumbar pain Thereafter lumbar pain and hematuria recurred at 
ficquent intervals Three months prior to hei admission to the Beth Israel Hos- 
pital roeiitgen-ra} s taken elsewhere showed bilateral lenal calculi For tliiee years 
she had known tliat her blood pressiiie was high Foi tw'O }ears she had been troubled 
with obstinate constipation weakness headaches and occasion.il dizzy spells 



Fig 6 The pehis shows extensive areas of osteoporosis involving the iliac bones and 
coarsening of the structure in the cancellated bone The cortex of the right femur is mark- 
edly thickened and there are numerous small cjst formations in the head and the trochanter 


PJiysical examination show-ed a well preserved elderly woman witli acromegalic 
features She had prominent malar piocesses, overhanging supraorbital ridges, a 
broad nose, large lips and ears, and some prognatlnsm (figure 1) There was slight 
concentric narrowing of the visual fields The thyroid gland was not enlarged Soft 
svstolic murmui s w^ere heai d over the apex and aortic areas The blood pressure was 
I'eO mm Hg systolic and 96 mm diastolic A mass w^as felt in the right flank She 
had “spade” hands and wide feet (figures 2 and 3) There was diffuse pigmenta- 
tion of the skin with some pigmented nodules on the face A very striking feature 
W'as the marked hypotonia of the fingers (figure 4) 

Laboratory studies showed uiine which concentrated to 1 020 with one plus al- 
bumin and many red and white cells A sugar tolerance test show ed a maintained high 
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level witli 200 mg of glucose pei 100 cc of blood after thiee hours At two and 
three hours there were traces of sugar in the urine The blood Wassermann test 
was negative The blood non-protein nitrogen varied fiom 39 to 50 mg percent The 
blood count was normal Repeated basal metabolic tests wei e within normal limits 



I'lo 7 RoeiJtgcn-raj studies of the skull show diffuse osteoporotic changes and numerous 
areas of h\ pcrosto^is The sinuses are enonnouslj enlarged 


1 in 7 Rociitgcn-raj studies of the skull show difiuse osteoporotic changes and numerous 
the pchis of the right kidiic} and calcareous deposits in the lower pole of the left 
kidiiCN (■ figure 5) 

Because oi the* renal calculi, niaikcd hjpotonia, constipation and w’c.ikness a 
clinical dnignnsis of luperparathjroidisin was made Further studies were undcr- 
taVen m an efiort to substantiate tins impression 
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Blood studies on thicc octasions showed an average serum calcium of 137 wg, 
and a serum phosphorus of 3 8 mg pei 100 cc of blood Plasma phosphatase was 84 
Boclanski units, the normal foi adults being 2 to 3 S units Efforts to determine her 
calcium balance weic inconclusne 

The rociilgen-ray studies of tlic skeletal system showed changes in the pelvic 
girdle skull, long bones and ^ertehrae The pelvis (figure 6) showed extensive areas 
of osteoporosis ni\ol\mg the iliac bones, in each of uhich large cvst-like areas were 
piesent There uas coaisening of the stiuctuic of the cancellated bone The most 



Fig 8 The lateral view of the skull shows marked widening of the diploetic layer which 
IS occupied by coarse trabeculated bone In the upper part of the frontal bone there is a large 
area of hyperostosis extending inward from the inner table The vascular grooves are 
markedly deepened The mastoid cells are enlarged The sella turcica is markedly enlarged 
and the cliuoids pneumatized 

pionounced changes were found m the skull (figures 7 and 8) Here diffuse osteo- 
porotic clianges and numerous areas of hj^ierostosis were present The diploetic layer 
was markedly widened In the upper part of tlie frontal bone titere was a large area 
of hyperostosis extending inward from the inner table The vascular grooves were 
deepened The sinuses and mastoid cells were enormously enlarged There was also 
marked enlargement of the sella turcica with pneumatization of the clinoids All of 
the long bones showed extensive osteoporotic changes (figure 9) In addition, in 
several of tliem definite cyst formation could be demonstrated These changes were 
marked in the right femur (figure 6) where there was also marked thickening of the 
cortex The hands and feet (figures 10 and 11) showed characteristic tufting of 
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the teiniinal phalanges with hooking of tlie teiininal phalanges of the thumbs The 
widening of the phalangeal bases and slendei shafts weie particular!}' pionounced in 
the feet 

The heinaluria gradually subsided and the patient was dischaiged aftei a seven 
week stay in the hospital She was admitted a second time in July 1937 because of 
bleeding hemorrhoids and a seveie anemia which necessitated two transfusions 
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' deemed inadvisable When the hematuiia had subsided she was dischaiged On 
her fourth admission, in August 1940, the chemical and loentgen-ray findings were 
essentiallj unchanged 


Discussion 

We have no way of laiowing at present whether this patient has hyperplasia 
or adenoma of the parathyioid gland Hyperparathyroidism is believed by many 
investigators to be a primary disturbance of the parathyroids However, in this 



Fig 10 Roentgen-rays of the hands show marked thickening of the soft tissues so that 
the fingers are club-like in character There is tufting of the terminal phalanges with hook- 
ing of the terminal phalanges of the thumbs 

case there arises the question of the relationship of the hyperparathyroidism to 
the aciomegaly which apparently antedated it Several possibilities may be 
suggested 

1 It IS, of course, quite possible that we are here dealing with the coincidental 
existence of two distinct and unrelated disease entities 

2 Knowing that hyperplasia of many organs including endocrine glands may 
be found in patients with acromegaly, a fact which was demonstrated by Cushing 
and Davidoff,®“ the possibility of such hyperplasia resulting in clinical hyper- 
function must be considered 
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3 We must also bear m mmd the frequency with whicli adenomata of the* 
vaiious endocrine glands exist in acromegaly In fact, Davidoff®^ refeis to 
acromegaly as a syndiome Avith multiple adenomatosis 



Fro 11 Rocntgon-ra\s of the feet show changes sinnlrtr to those seen in the hands The 
shafts of the ph.ilangcs arc \cr} slender and their bases markedlj widened 


4 There is the posstbilitj that a patathjrotropic substance elaborated in the 
pituitary nia\ be lesponsible for the h} perparatlij roidism Hcrt? and Albright 
injected the urine of a patient with pituitary hyperplasia into rabbits, causing 
lupcrplasia of their paratluroids This suggested that a parathj rotropic sub- 
stance was present, which could ba\e originated onlj in the pituitaiy' gland. 
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WlKthei the pauiilnioul h}pciplasia or adenomata previousl)- lefened to are 
caused b> such jiaiallurotropic substance oi by the growth factoi of the anteiioi 
lobe IS not cleat Heit/ and Kianes®® have produced hypei trophy of the para- 
thyioid cells b} the injection of an extiact of the anterior lobe of the pituitary 
Hoftiiian and Anselniino found histologic evidence of parathyioid hyperplasia 
following adininistiatioii of pitiiitaij extracts, although the total volume of the 
gland was not increased In addition, they demonstiated an elevation of the 
serum calcium similar to that pioduced bj' parathormone administration 

Although Asclinei and Collip found no changes m the parathyroids of 
hypoidn sectomi7cd animals, Smith®" leported definite atiophy While the bulk 
of experimental woik seems to point definitelv to a pituitaiy influence on the 
actiMty of the parathyroid gland, Iheic is no concliisne ciidence of the existence 
of a parathyiotropic factoi 


COXCLCSIOXS 

A case of Inpeiparathj loidisni in a patient with aciomegaly is piesented 
The development of oiii knowledge of each of these conditions and its clinical 
picture are bneflj leviewcd The possibilities of relationship of the von Reck- 
linghausen sjndroinc to the aciomegal) aie considered 
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EDITORIAL 

HYPERCALCEMIA AND RENAL INfURl 

li IS ^^ell known that ^\lth skeletal immobilization there occurs bone 
laiefciction It is also well known that a considei able poition of the lime 
salts exported fiom the body in this piocess are handled by the kidneys The 
excess excretion of calcium in the uiine. or hypeicalciuiia. is piesumably the 
leason for the frequency of urinaiy tiact stones in patients w'lth hcaliniy 
fractui es, an association wdiich has been obser\ ed foi many years 

That hypeicalcemia can be a diiect result of the lapid mobilization of 
lime salts dining the deielopmcnt of atiophy of disuse has only very re- 
cently been suggested Tw'o lears ago, following an attack of polionn clitis, 
a young patient of Di William On’s, m Builalo, de\ eloped renal insuffi- 
ciency, and, associated with the usual chemical findings in the sciuiii of 
ui emia, thei e w'as repeatedly observed a high sei um calcium ^ It w'as in- ^ 
dependently suggested b} Di Fuller Albiight of Boston and Dr E A Park 
of Baltimore that the hypeicalcemia might be due to the lapid ■'obihzation 
of lime salts from disuse atrophy, and that the hypercalcemia per se might 
have caused damage to the renal tubules wnth resulting uieniia 

Oi 1 follow ed up this lead and examined the serum calcium in 1 1 cases 
of poliomyelitis in the paralytic stage, finding hypercalcemia in 10 of them ^ 
Wilkins ■ also found serum calcium elevations m some of the paralytic cases 
he examined at the Childien’s Hospital School with this point in mind 

With this backgiound workers w'ere on the alert for a S}ndrome of lenal 
damage in association wnth extensive skeletal immobilization Last «:pring 
Albi ight and his colleagues at the Massachusetts General Hospital reported ® 
the case of a 14-year-old boy who, while in an extensue body cast for a 
fiactured femur, developed signs and symptoms of severe renal damage 
Hypeicalcemia, hypercalciuiia, albummuua, inability to concentrate the mine 
and many calcium phosphate casts w'eie f(5und With skeletal mobilization 
the clinical picture began to impioie rapidly, and at dischaige the kidney 
function tests were normal The mterpietation of the sequence of events in 
this case by the authors w as that more calcium w^as pi esented to the kidneys 
than could be handled, and hypercalcemia resulted, the hvpei calcemia injured 
the lenal tubules When, by skeletal mobilization, the outflow of lime salts 
from the bones w^as allayed, the situation soon lighted itself and no peima- 
nent residual kidney injui y w as found to have resulted 

That hypercalcemia can of itself cause renal mjni) seems altogether 
likely Other conditions commonly associated with hypercalcemia are hy- 

Orr, W J Personal communication — ^to be published 
- Wilkins, L Personal comyiumcation 

® Albright, F , Burnett, C H , Cope, O and Parson, W Acute atrophj ot bone 
(osteoporosis) simulating hyperparathyroidism, Ji Chn Endocrinologi , 1941, i, 711 
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pci pauith} 1 ouhsm and o\ei-Mgoious iheiapy with pioducts of irradiated 
crgosterol, and in both of these icnal damage is veiy common Hvpercal- 
Lcmia occiiis sometimes, of coinse, m extensn'e destiuctne bone diseases 
such as cai cmomalosis and multiple myeloma 

We wish to point out and emphasize heie that, uith bone atiophy of dis- 
use hypn cakcmia and lenal damage can occin That theie must be fac- 
toi s operating othci than atroph} of disuse alone seems obvious, for othei - 
wise everyone uith fractuies warranting extensne skeletal immobilization 
would develop uiemia ^Vhat these othei faclois may be lemains unknowm 
for the present ^^^e may postulate, how^ever, that certain factors would 
tend to make moie likely the development of the syndiome, foi example 

(1) A rapidly gi owing bone winch, in a child, is supposed also to atio- 
ph) more rapidl} Hence we w'ould expect to find the syndiome moie com- 
mon among childien than among adults 

(2) Mobilization of lime salts from the stiong dense bones of a day 
laborer w'ould piesent the kidne} wnth more woik than if the immobilized 
patient were a sedentaiy w'orker or one who, foi some othei reason, already 
had rarefied bones 

(3) All} thing winch would tend to laise the seium calcium, such as the 
administration of large amounts of calcium, especially if vitamin D were 
gneii m addition Theie is some leason to believe that vitamin D may be 
a much more vigoious agent in delating the serum calcium when the pa- 
tient IS in bed than w hen he is up and about Butler ■' has made an interest- 
ing observation in patients with resistant rickets These patients lequire 
300,000 to 1,000,000 I U calciferol per day in the ambulatory state to re- 
main free of evidences of rickets and to keep the serum calcium and phos- 
phorus levels noi mal When such a patient is brought into the hospital and 
immobilized, this same dose of calciferol pioves far too high and hypercal- 
cemia lapidly ensues The admmisti ation of " high milk diets and vitamin 
D ’ is a very common practice on fracture sei vices, and one wonders if the 
use of these measures had not best be much moie closely supei\ised 

(4) The use of alkalis can, under certain circumstances, produce calcifi- 
cation of renal tubules The pioduction of an alkaline uime w^ould also 
tend to make more likely the precipitation of calcium phosphate and hence 
the production of uiinary Iithiasis 

(5) Certain types of renal mjurj, such as would reduce the ability to 
excrete calcium, would tend to cause or increase the hypercalcemia As a 
matter of fact, the lenal tubular injury caused by the hj-pei calcemia may 
reduce the functional ability to excrete calcium, and thus a vicious circle 
would be set up Much more knowledge m regard to exact localization of 
renal tubular function wull have to be available befoie we can speculate 
fill ther along these lines 

Butlfr, a Af Personal communication — ^to be published 
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( 6 ) An inadequate output of water would tend to piccipilatc the lime 
salts 111 the luine by inci casing their conccntiation It would also tend to 
act in the diiection of lessened excretion b}’- the kidnc}s and hence would 
favor hypei calcemia It w'ould seem w'lse, therefore, to force fluids to the 
point of insuimg an adequate output of uiinc in cases with much skeletal 
immobilization 

Although a consideiable poition of the aboie di<;cussion is based on in- 
direct evidence, the obseivation that sufficient lenal damage may occur m 
association wnth states of skeletal rai cfaction as to pi oducc severe i ciial dam- 
age IS of the gicatest importance Fuithci work of a fundamental nature 
on the subject seems definitely indicated Ceitam hitheito unidentified toxic 
states may be found to be due to hypei calccmia, and the frequent occurrence 
of uremia m elderly patients w'lth fractuics may be due, in some instances, 
to such a mechanism 
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REVIEWS 

P)acltcal Bid^idc Diaqnasts and licalmcnt Hknrv Joachim, MD, FA CP 
828 pages, 26 X 16 5 cm Clmrles C Thomas, Spiingfield, Illinois 1940 Puce, 
$7 50 

In Ins pie face to this \ohime the authoi states that it is largel> a piesentation of 
Ins o\Mi experiences during 35 years of piacticc and teaching, emphasizing bedside 
diagnosis and tiealincnt This pcisonal touch is noticealilc thioughout the book, as 
it IS written informalli, in an almost convei sational style 

Tlieic IS, houevei, nothing in the plan of piesentation of the subject inattei that 
could facilitate difterential diagnosis The gioiipmg of diseases is identical with 
that used in most standaid textbooks of medicine Some important diseases aie 
omitted or neglected For example, Rocki Mountain spotted fe\er is given oiilj two 
lines, uhereas mam less impoitant infections are desciibed in detail 

In some cases, the lecommeiided treatment leaves something to be dcsiied, notably 
the description of the serum theiapy of pneumonia 

In general, “ Piactical Bedside Diagnosis and Tieatment ” is a sound enough text- 
book, but IS probabh not up to the standards of othei texts leadily available to the 
student and practitioner 

T N C 

The Piemaitnc Infant, It<! Medical and Nmsing Caie By Julius H Hess, MD, 
and Evelyn C Lundeen, R N 309 pages, 21 X 14 cm J B Lippincott Co, 
Philadelphia 1941 Pi ice, $3 SO 

"The Pieniature Infant," a very excellent and authoritative iiork, is divided into 
28 chapters The first few chapteis discuss tlie classification of prematures, then 
etiology, phjsiologic development, and growth Approximately the next 150 pages 
are devoted to niusing routines, nurseiy requirements, feedings, transportation, etc 
Clinical conditions, such as cyanosis, hemoirhage, lespiratory diseases, anemia, syphilis, 
ttc , are discussed in the last 10 chapters 

Emphasis is especially placed on nursing care and nurseiy requirements This is 
done in a very unified and detailed manner Home care foi the premature is also 
explained The clinical subjects are not discussed in gieat detail, but only as these 
conditions affect the premature 

W ]\I S 

Diseases of the Thyioid Gland Bi Arthur E Hertzler, MD 670 pages, 
26 X 19 cm Paul B Hoeber, Inc New York City 1941 Price, $8 50 

Dr Hertzler, best knoiin to tlie American public as the author of "The Hoise 
and Buggy Doctor,” states tliat this book is “in no wise a treatise on diseases of 
tlie thyroid gland, but a record of his studies extending over a peiiod of nearly 
fifty years ” This statement explains the almost complete absence of discussion of 
the work of otliei investigators, and the scarcity of references to the medical literatuie, 
of which only six are given in the entiie book Of the six articles referred to four 
are written by members of Di Hertzlei s clinic Several chapteis are written by 
associates 

The author’s personality and opinions dominate the mateiial piesented A M\id 
method of writing, exemplified in Dr Hertzler’s autobiography, has been used in 
the present work Occasionally the style selves to hold the readei’s interest but 
more often die anecdotes and pungent comments lead to confusion and interruption 
of one’s tram of tliought 

It IS unfortunate tliat practically no statistical anahsis of Dr Hertzler s great 
mass of material is piesented, except in the cliaptei on hepatic insufticienci b\ C R 
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Schmidt This is especially disappointing when one considcis ih.il the authoi devotes 
a gieat deal of space to his attempt to pio\e that total thyi oidectomy in the adult is 
never follow'cd by myxedema, and that nnxedema associated with a palpable thyioid 
can be cuied by the iemo\al of the gland Statistics might also leinfoice the 
authoi ’s opinions on caidiotoxic goitci, as desciibed in chaptci seven 

Di Hertzlei has diawm liberallj on his gieat stole of pathologic matciial Ihe 
book IS profusely illustiated, chiefly bj photographs of gioss and micioscopic sections 
of glands lemoved at opeiation The chaptei on thyioiditis, desciibing suppurative 
and nonsuppurative thyioiditis, Hashimoto's and Riedell’s stiumas, is one of the best 
Except foi a slip on page 515, the Publisher bcais out his leputation as a 
maker of beautiful medical hooks 

T N C 

The Minds and Ncives of Sold to s B> Edw'aud L Hants, M D 221 pages, 23 5 X 
16 cm The Logan Press, Pasadena, California 1941 Puce, $3 00 

This IS essentially an autobiogiaphy in wdneh the authoi sets forth his experiences 
while serving as a neuiopsychiatrist wnth the A E F dining the Fust World Wai 
The mateiial is not very well integiated or oiganized, and the attempt to coordinate 
past expel lences with the Mtal needs of the piesent is weak One-thiid of the book 
consists of case lecoids covering a w'lde range of neui opsj'chiatnc disabilities in 
which the authoi piesents his clinical expeiiences and this is mostl}' descriptive in 
fashion The remaindei is devoted to the autlior’s personal experiences, his im- 
piessions and his philosophy as it is i elated to militaiy psychiatiy 

Possibly the book is of some value to the beginnei in this specialty but it has 
little to offer tlie tiained neuropsychiatrist aside from its histoiical interest From 
it, one IS impiessed by a need in the armed foices of a sufficient numbei of psychiatrists 
not only to detect and eliminate potential mental disabilities but also to provide ade- 
quate care and treatment of essentially a personal, highly individualized nature 

H W N 

EmoHons and Bodily Changes A Sinvey of Lite) at we on Psychosomatic Intciiela- 
tionships, 1910-1933 Second Edition By H Flanders Dunbar, M D , 
Med Sc D, PhD 601 pages, 24X16 cm Columbia Univeisity Press, New 
York Cit) 1938 Puce, $5 00 

^ledical men have ahva 3 S lecognized and been cuiious about the fact that mental 
states do influence bodily processes and are influenced by them in turn This cunositj 
regarding the influence of “mind ovei body” has only lecently taken the form 
of serious scientific leseaich The phiase “psychosomatic medicine” has been 
coined to express this new interest Psychiatrists have long taught us that it is 
futile to think of diseases as being caused eithei by organic oi psychogenic factors 
The organism as a whole (mind and body) is involved in every pathologic process, 
whethei attention is focused on etiology, couise oi tieatment 

Dr Dunbai has been a pioneer in psychosomatic medicine, in studying scientifically 
this baffling problem Hei book. Emotions and Bodily Changes, must be referred to by 
anyone who wants to study or contribute to tins field Altliough tins field is compaia- 
tively new, much ground work was done during the pei lod 1910 to 1933 Incidentally, 
the piesent edition surveys much of tlie liteiatuie which appeared since the first 
edition (1935) 

This book IS primarily intended foi lefeience and has excellent subject and 
author indices But in spite of tlie fact that 2358 ai tides are quoted from or leferred 
to. It is logicallj ai ranged and presented in very readable form Especially valuable 
to read are the first chapters, dealing witli the problems studied and the methods foi 
studying them, and the final chapter on therapeutic considerations Certainly no medi- 
cal library is complete if it does not have this book, in its latest edition, for reference 
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Guts to tiil Couccn Librvril 

\\c gratefullj acknowledge receipt of the following gifts donated to the College 
Library of Publications b\ Members 


Books 

Dr Jerome 12 Andes, F A C P , fiicson, Ariz-^“S\nopsis of Applied Pathological 
Chemist! j ’ , 

Dr Hugh R Butt F A C P and Di Mbert M Snell, F A C P , Rochester, Minn — 
"Vitamin K", 

Dr Reginald Fit?, F A C P , Boston, Mass — " The Surprising Career of Peter La 
Terncre, Bachelor in Medicine”, 

Dr John A Kolmer. F A C P , Bala-Cynwyd, Pa — "Approted Laboratorj Technic” 
and "Clinical Immunologj, Biotherapy and Chemotherapy”, 

Dr James Ralph Scott, F A C P , New York, N Y — “Diabetes”, 

Joseph F Siler, FACP, Col, (MC), U S Arm}, Retired — “Immunization to 
Typhoid Fever”, 

Dr Gerald B Webb, FACP, Colorado Springs, Colo — "Tuberculosis", 

Dr John B Youmans, FACP, Nashville, Tenn — “Essentials of the Diagnostic 
Examination ” 


Reprints 

Dr ^larcus Backer, FACP, Bridgeport, Conn — 1 repiint. 

Dr N Judson Bender (Associate), Shreveport, La — 1 reprint, 

Dr J Edwrard Berk (Assoaate), Philadelphia, Pa — 4 reprints. 

Dr Nathan Blumberg, FACP, Philadelphia, Pa — 1 reprint, 

Dr Grafton Tyler Browm, FACP, Washington, D C — 1 reprint, 
Dr Anthony V Cadden, FACP, Wauwatosa, Wis — 2 repiints. 
Dr Verne S Caviness, FACP, Raleigh, N C — 2 reprints , 

Dr Fred M Drennan, FACP, Chicago, 111 — 1 reprint. 

Dr Reginald C Edson (Associate), Hopemont, W Va — 1 reprint. 
Dr William Freeman, FACP, Worcester, Mass — 1 reprint. 

Dr Charles F Gormly, FACP, Providence, R I — 3 reprints. 

Dr Elmer Haynes (Associate), Madison, Wis — 2 reprints, 

Dr Lyman H Hoyt, FACP, Boston, Mass — 2 reprints. 

Dr Edward Kupka, FACP, Los Angeles, Calif — 2 reprints, 

Oza J LaBarge, FACP, Lieut , (MRC), U S Army — 1 reprint. 
Dr Michael Lake, FACP, New York, N Y — 1 reprint. 

Dr David O N Lmdberg, FACP, San Diego, Cahf — 1 reprint. 
Dr Philip H Livingston, FACP, Chattanooga, Tenn — 1 reprint. 
Dr David Salkin, FACP, Hopemont, W Va — 2 reprints. 

Dr David J Sandweiss, FACP, Detroit, Mich — 5 reprints. 

Dr Phihpp J R Schmahl, FACP, New York, N Y —1 reprint. 
Dr James Ralph Scott, FACP, New York, N Y —3 reprints. 

Dr Christopher C Shaw, FACP, Warrington, Fla — 1 reprint, 

Dr Albert Soiland, FACP, Los Angeles, Calif — 2 reprints , 

Dr Frederick G Speidel, FACP, Louisville, Ky — 1 reprint 
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Region \l jMekting of Illinois jMemueks 

'Ihe fiist Regional iNIecting of Fellows and Associates in the northern distiict of 
Illinois was held at Chicago, December 6, 1941, but the nieetiiig was e\panded to 
include the entire state Di LeRoy H Sloan, Chicago, Go\einoi for Noithern 
Illinois, and Dr Cecil j\I Jack, Decatur. Go\ernor for Southern Illinois, conducted 
the meeting in collaboiation, and College members from neai-by points in the 
adjoining states of Wisconsin, Indiana, and Michigan were also united 

' Di George H Coleman, Chicago, was Chau man of the Committee on Airange- 
ments, and Dr Willard 0 Thompson, Chicago, was Chairman of the Program Com- 
mittee The program, starting at 9 00 a m , w^as as follows 

Motning Seistoii 

Go\ ernor Cecil M Jack, Presiding 

9 00 “Treatment of IXperimental Renal Hypertension with Renin ” G E 
Wakerlin and C A Johnson, Chicago 

9 10 "Carcinoma of the Pancreas A Clinical and Pathological Study of 75 Cases ’’ 
Aaron Arkin and S W Weisberg, Chicago 

9 20 “Thiamin in Perspiration ” Leo Hardt and Eugene U Still, Ph D , Chicago 

9 30 “Improved Methods of Diagnosis of Protozoan Infections of the Intestine “ 

Alva A Knight, Chicago 

9 40 “ Diagnostic Problems in Coronary Thrombosis ’’ E W Cannadj , East St 

Louis 

Intel mission (10 minutes) 

10 00 “Effects of Various Mixtures of Insulin and Protamine Zinc Insulin” 

Arthur R Cohvell, Evanston 

10 10 “Chronic Combined Acetanilid and Amidopyndine Poisoning A Case Re- 

port ” V Thomas Austin, Urbana 

10 20 “Pneumonia in an Army Station Hospital in 1941 ” Emmet H Pearson, 
Fort Sheridan 

10 45 to 12 00 Climco-pathologic Conference Conducted by James P Simonds, 
Professor of Pathology, Northwestern University Medical School Chm- 
ciaiis Ralph C Brown, James G Carr, Joseph A Capps 


Luncheon 


12 00-1 00 p m Luncheon in the Dining Room of New Wesley Memorial Hospital 
Written questions on the morning program were submitted and answered 
at a round table discussion during Luncheon wnth Governor LeRoy H 
Sloan, presiding 

1 00-2 00 p m Inspection of Hospital Drs Raymond McNealy and Gilbert 
Marquardt 

Afternoon Session 


2 00-3 30 Medical Progress in Review' Willard O Thompson, presiding 
presentation limited to 5 minutes ) 


“ Diabetes ” 

“ Diseases of the Liver ” 
“Chemotherapy ” 
“Pnisumonia ” 
“Contagious Diseases ” 
“Surgical Shock ” 

“ Physmlogy ” 
“Hype^ension " 


Robert W Keeton 
Sidney A Portis 
Paul Rhoads 
Italo F Volini 
Archibald A Hoyne 
Warren Cole 
Andrew C Ivj' 

M Herbert Barker 


(Each 
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\ itanuns " 

‘ 'l'ntU)cnnolog\ ’ 
'‘Arllinlis" 

" Cardiology ’’ 

“ Pancreatic Hormonei. ” 
‘ Peptic Ulcer " 


Clifford Baiborka 
\\ illard 0 Thompson 
Crncst n Irons 
Gilbert Marqiiaidt 
Lester R Dragstedt 
Walter I. Palmer 


\ ice- President Samuel L Munson, Presiding 
5 30 “Irradiation of the Pituitary and Adrenals for Essential Hypertension ’’ 
lames H Hutton, Chicago 

3 40 “Mechanism of Death from Mercurial Diuretics’’ Hoi\ard Lindberg, 
Maurice Thomas and M Herbert Barker, Chicago 

3 30 “ Role of Emotions in Medicine ’’ F J Braceland, Chicago 

4 00 " Role of Stimulants in the Treatment of Barbiturate Poisoning ’’ Richard 

Ivohn Richards, Xorth Chicago 

4 10 “Prc'scnt Status of Stilbestrol ’ S G Taj lor, III and W 0 Thompson, 
Chicago 

4 20 “Specific Precipitin Antisera for Tissue Proteins’’ William H W^elkei, 
Chicago 

4 30 “Medical Preparedness ’’ Major Harold Lueth, Chicago 

There -were a number of subjects for general discussion which, due to lack of 
time, were read by title 

The evening program was held at the Knickerbocker Hotel, consisting of a 
social hour followed by dinner, after which Dr Edw'ard L Bortz, F A C P , Phila- 
delphia, presented an address on “Medical Progress and the American College of 
Physicians " Short talks w'ere made by distinguished guests, and Dr George 
Coleman presided as Toastmaster 

Approvimately 150 members were in attendance This meeting was the first 
medical scientific meeting to be held m the Neiv Wesley Memorial Hospital on the 
Campus of Northw'estern University 


Regional Meeting or Maryland Members 

The fall meeting of the Maryland Chapter of the American College of Physicians 
w as held at a dinner at the Belvedere Hotel on Thursday December 18, 1941 There 
were 67 present including guests, Dr Thomas Rivers, Director of the Rockefeller 
Institute, Mr E R Loi eland. Executive Secretary of the College, and the resident 
physicians of a number of the Baltimore hospitals Dr John King, President of the 
Maryland Chapter, presided Dr King introduced Mr Loveland who brought 
greetings from Dr Roger Lee, President of the College Mr Loveland spoke of 
the growth of the College, the w'ork of the College in Defense, and concluded with 
the advice that we should “protect our American Institutions and our College ’’ 

Dr King next introduced Dr Thomas Rivers who gave a very stimulating talk 
on the physical, chemical and biological characteristics of vaccine virus — Lewis P 
Gundry, M D , F a C P , Secretary 


On December 10, 1941, Dr Rufus S Reeves, F A C P , Philadelphia, Pa , spoke 
on "The R6Ie of the Physician m Local Disasters’’ at a meeting on National Defense 
of the Philadelphia County Medical Society 


Dr Herbert T Kelly, F A C P , Philadelphia, Pa , presented a paper on “The 
Nutrition Needs of Our Community” as part of The Forum at The Nutrition Insti- 
tute of Philadelphia, November 8, 1941 
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Dr Kelly also presented a papei on “Nutrition as It Applies to the General 
Diseases” and a film in natural coloi, “The Modern Science of IsUitrition and Nutri- 
tional Deficiency Disease," before the Cambria Countj Medical Society at Tohns- 
town, Pa , November 13, 1941 


John W Shuman, Sr , F A C P , Lt Col , (MRC), U S Armj , has been elected 
an honorary membei of the Hollj wood Academy of Medicine 


On July 21, 1941, George C Turnbull (Associate), Captain (MRC), If S Arm\, 
Mas appointed Chief of the Medical Service at the Station Hospital, Fort Bliss, Tex 

Dr James H Hutton, F A C P , and Dr Robert S Berghoff, F A C P , both of 
Chicago, 111 , have been appointed members of the Board of Advisers in the Depart- 
ment of Public Health for the State of Illinois, by Governor Dwight H Green 

Dr Bernard E McGovern, F A C P , San Fernando, Calif , has been appointed 
Medical Director of Hillcrest Sanatorium, La Crescenta, Calif Dr McGovern has 
also become a member of the Tuberculosis Division of the Los Angeles City Health 
Department 


Dr John M Nicklas, F A C P , Trudeau, N Y , has recently been appointed a 
member of the Committee on Sanatorium Standards of the American Trudeau 
Society Dr. Harold G Trimble, F A C P , Oakland, Calif , is President and Dr 
Henry C SAveany, F A C P , Chicago, III , is President-Elect of this Society 

Dr Hyman I Goldstein (Associate), Camden, N J , addressed the Fall Clinical 
Conference of The Medical Societ)' of New Jersey on December 3, 1941, at Elizabeth, 
N J , on “Ulcer and Cancer of the Stomach in the Middle Ages ” 


The Alpha Nu Chapter of Phi Rho Sigma, located at the Universitj’^ of Texas 
Medical School, had inauguration of the Phi Rho Sigma Lectureship for the purpose 
of bringing before the students of this School eminent physicians This lectureship 
has been established in honor of the deceased alumni of the chapter, many of ivhom 
have been prominent members of the Faculty of the University of Texas Medical 
School The first lectures were given December 1, 1941 by Dr R E Dyer on 
“Typhus Fever” and by Dr. R L Cecil, F A C P , on “Rheumatoid Arthritis ” 


The Omaha Mid-West Clinical Society held its 9th Annual Assembly in Omaha, 
Nebr , October 27-31, 1941 Among the guest speakers at this meeting M'ere 

Dr W Osier Abbott, F A C P , Philadelphia, Pa — “ Nonsurgical Treatment of 
Obstruction of the Bowel,” “The Action of Drugs on the Alimentarj'’ Tract” and 
“Functional Disorders of Digestion (Clinic)”; 

Dr Byrl R Kirkhn, F A C P , Rochester Minn — “ The Early Manifestations 
of Gastrointestinal Cancer” and “Evaluation of Roentgenologic Methods in the 
Diagnosis of Diseases of the Gall-Bladder and Duodenum”, 

Dr Albert M Snell, F A C P , Rochester, Minn — “ Recent Advances in Vitamin 
Therapy,” “Supposedly Rare Conditions Producing Abdominal Pam” and “Diseases 
of the Liver and Bile Passages (Clinic)”, 

Dr. S Bernard Wortis, F A C P , New' York, N Y — “Injury to the Brain and 
Spinal Cord,” “Brain Metabolism and Neuropsychiatric Disorders” and “Brain 
Tumors (Clinic) ” 
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The College iHcmbeis in Omaha who participated in this program w'ere 
Dr A DaMd Clojd, FACP — "The Mechanism, Recognition and Manage- 
ment of Congestne Heart Failure”, 

Dr F Lowell Dunn, FAC P — “The Visualization of Normal and Pathologic 
Chest Sounds by the Use of the Cathode Ray Tube”, 

Dr Eslcv J Kirk, FAC P — "Clinical Interpretation of the Various Labora- 
tor\ Procedures of Hypertension and Nephritis”, 

Dr George P Pratt, FACP — " The Incidence, Differential Diagnosis and 
Treatment of Bacillary Dysentery”, 

Dr Chester Q Thompson, FACP — “Transfusions of Blood and Plasma” , 

Dt Raymond L Traynor, FACP — "Clinical Manifestations of Vitamin B 
Deficiency ” , 

Dr Albert F T\lcr, FACP — "Newer Radiographic Methods in Gastro- 
intestinal Diagnosis”, 

Dr Harrison A \\'igton, FAC P — "Hysteria and Personality”, 

Dr J Harry Murphy' (Associate) — "The Early Recognition and Immediate 
Treatment of Cerebral Hemorrhage m the New'born”, 

Dr John C Sharpe (Associate) — "Rheumatic Heart Disease ” 

Among the scientific exhibits the exhibit of Dr F Lowell Dunn, FACP won 
the Premier Aw’ard for "Originality and excellence of indnidual investigation,” and 
the exhibit of Dr J Harry' Murphy’, Assoc , w'on an honorable mention for "Excel- 
lence of presentation ” 

At a meeting of the Board of Directors of the Mississippi Valley Medical Society, 
November 23, 1941, Dr Dan G Stine, FACP, Columbia, Mo , was named Presi- 
dent for 1942 Dr F Garni Norbury', FACP, Jacksonville, 111 , was named 
Second Vice-President and Dr Harold Swanberg, FACP, Quincy , 111 , w'as reelected 
Secretary -Treasurer 

Dr Nathan S Davis, III, FACP, Chicago, 111, and Dr John H Peck, 
FACP, Oakdale, Iowa, were elected to membership on the Board of Directors 


Dr S A Slater was reelected president of the Minnesota Public Health Associa- 
tion for the fifth consecutiv'e term at the annual meeting of the organization in St 
Paul recently 

Dr Robert T Terry' (Associate), of the Letterman General Hospital, San 
Francisco, Calif , is incorrectly listed in the 1941 Directory of the American College 
of Physicians as being in the Medical Corps of the U S Army', whereas, he is a 
member of the Medical Reserve Corps of the Army, on activ e dutv Before entering 
activ'e service he w as in practice at Denver, Colo 


Dr Joseph S D’Antoni (Associate), New Orleans, La , was chosen Vice President 
of the American Society of Tropical Medicine at its meeting Nov'ember 10-13, 1941, 
in St Louis, Mo 

At the recent meeting of the American Clinical and Climatological Association, 
Dr C Sidney Burwell, FACP, Boston, Mass , was named President, and Dr 
Maurice C Pincoffs, FACP, Baltimore, Md , and Dr Francis M Rackemann, 
FACP, Boston, Mass , Vice-Presidents 

Dr Willard C Rappleye, FACP, Commissioner of Hospitals of the City of 
New York and Dean and Professor of Medical Economics at Columbia Universitv 
College of Physicians and Surgeons, has been elected President of the Josiah Maev Jr 
Foundation This Foundation was organized to further medical education 
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Dr Joseph H Barach, Pittsbuigh, Pa, addressed the Lackawanna CounU 
Medical Society on November 25, 1941 His topic w'as ‘'Pneumonia" On De- 
cember 2, 1941, he spoke before the Westmoreland Countv Medical Society on 
‘‘Diabetes and Its Complications ” 


New Elections to College Mejibersiiip 

At a meeting of the Board of Regents Deccmbei 14, 1941, at the headquarters 
building, Philadelphia, the following candidates were regularh elected to the class 
indicated 

Ei 1 CTioNs lo Fki Lowsiin* 

December 14, 1941 

Fellowship Candidates Sponsors 


Arkansas 

John Herman Baird, North Little Rock William B Gra\son, John R Dibrell, Oh\er C 

Melson 

California 

E Richmond Ware, Ernest C Fishbaiigh, Rov E 
Thomas 

Color vdo 

Constantine F Kemper, James R Arneill, James 
J. Waring 

John G Ryan, Rudolph W Arndt, James J 
Waring 

Thomas D Cunningham, James R Aineill, James 
J Waring 

Mathew A Spangelbei'ger, Harr\ Gauss, James 
J Waring 

Connecticut 

G GardinerRussell, John A \\ entw orth, Charles 
H Turkington 

Orin R Witter, Otto G Wiedman, Charles H 
Turkington 

Roy L. Leak, F Erwin Trac>, Charles H 
Turkington 

Theodore S Evans, Charles J Bartlett, Charles 
H Turkington 

George R Minot, J H Means, ilham B Breed 
Delaware 

John William Pendleton Love, New Castle George H Gehrmann, Bartholomew M Allen, 

Lewis B Fhnn 

District of Columbia 

Worth Bagley Daniels, Washington Matthew W Perry, James P. Leake, Wallace M 

Yater 

Leon Stuart Gordon, Washington Tomis Ca]igas, William Gerrj' Morgan, Wallace 

M Yater 

Medical Corps, U S Arm\ 

Clifford Gordon Bhtch, Washington, D C James C Magee 

Medical Corps, U S Navy 

George Brackett Dowling, San Francisco, RoyJ Leutsker, Joel J White, Ross T Mclntire 
Cahf 

Edward Patrick McLamey, Jacksonville, Ross T Mclntire 

ria 


Horace Bicknell Cates, Los Angeles 

Charles Douglas Deeds, Den^ ei 
Abe Ravin, Denver 
Alfred Martin W^olfe, Denver 
John I Zarit, Denver 

Charles Tiffanj Bingham, Hartford 
Peter J Steincrohn, Haitford 
Charles Russman, Middletown 
Robert Hough Jordan, New Haven 
William Thomas Salter, New Haven 
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rcUoiVshtp Caiuhdalc^ sponsors 

U S PlBUC IlLALlit Snuicr 

Guv Heurv FaRct, Cacville, La Thomas Parran 

Ahjti Randolpii Swcenov, EIIis Island, Thonias Parran 
N Y 


Florida 


T hcodore rerdin.uul Halm, Jr , DcLand 

Karl Boyles Hanson, Jacksonville 

Lincoln Svdnor LafiUte, Jacksonville 

Fran/ Halir Stewart, Miami 
Paul Kastli Jenkins, Miami Beach 


Louie M LimbauRli, J Webster Merritt, 1 Z 
Cason 

Louie M Linibaiigh, J Webster Merritt, T Z 
Cason 

Louie M Limbatigli, James L Borland, T Z 
Cason 

Paul B W’elch, Mathew' J Flipse, T Z Cason 
Charles F Roche, Robert M Harris, T Z Cason 


Bernard Preston Wold, Atlanta 

Richard Hugh Wood, Atlanta 
Hervey Milton Clecklev, Augusta 

George Leonard Walker, Gnffin 


Gijorgi V 

T Sterling Claiborne, Roy S Leadinghani, Glen- 
v'llle Giddings 

H Cliff Sauls, Carter Smith, Glenville Giddings 
Virgil P Sydcnstricker, Joseph D Giay, Glen- 
v’llle Giddings 

Trimble Johnson, Hal M Davison, Glenville 
Giddings 


Jav Bailev Carter, Chicago 

Israel Davidsohn, Chicago 

Frank B Queen, Chicago 

Willard Leo W'ood, Chicago 

Paul Spottswood Rhoads, Evanston 
Eugene Fagan Traiit, Oak Park 


Illinois 

Willard O Thompson, Lee C Gatewood, LeRov' 
H Sloan 

Josiah J Mooie, Malcolm T MacEachern, 
LcRoy H Sloan 

Rudolph W Arndt, John G Rvan, James J 
Wanng 

Whllard 0 Thompson, Lee C Gatewood, LeRov 
H Sloan 

James G Carr, Samuel J Lang, LeRoy H Sloan 
Willard O Thompson, Lee C Gatewood, LeRoy 
H Sloan 


Ralph Ulrich Leser, Indianapolis 

James Leon Dubrovv, Des Moines 

John Lewis Kleinlieksel, Whchita 
Earl Lee Mills, Whchita 

Luther Bach, New port 


Indivna 

Edgar F Kiser, Rollin H Moser, Robert M 
Moore 

Iowa 

W^alter L Bierring, John H Peck, Fred M Smith 
IvANSAS 

Henry N Tihen, Fred J McEwen, Harold H 
Jones 

Thomas T Holt, Henry N Tihen, Harold H 
Jones 

Kentucky 

Wblliam E Gardner, Arthur C McCartv , C W 
Dovvden 


Louisiana 


Donovan Clarence Browne, New Orleans 
George Edward Burch, New Orleans 
Elliston Farrell, New Orleans 


Randolph Lyons, John H Musser, Joseph E 
lOiighton 

John H Musser, Grace A Goldsmith, Joseph E 
ICnigliton 

Tasker Howard, J Hamilton Crawford, C F 
Tenney, Joseph E Knighton 
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Fellowship Candidates Sponsors 

William Howard Gillentinc, New Oile<ins John H Musscr, Philip H J one',, Jr , Joseph I 

Knighton 

Herbert John Scliattenberg, New Orleans John H Musser, Philip H Jones, Jr , Joseph I 

Knighton 

William \nthony Sodeman, New Orleans John H Musser, Grace A Goldsmith, Joseph I 

Knighton 

Maryland 

Robert William Garis, Baltimore Sydney R Miller, Edwan B Jarrett, Louis Kraus 

Henry Mathies Hensen, Baltimore Wetherbee Fort, Sydney R Miller, Louis Kraus 

Charles Franklin Mohr, Baltimore Wetherbee Fort, Edwin B Jarrett, Louis Kraus 

Hugh Grigsby Whitehead, Baltimore Louis Hamman, Sj^dney R Miller, Louis Kraus 

Massachlsctts 

Geoige Parkman Denny, Boston Albert A Hornoi, James H 1 ownsend, Williai 

B Breed 

Burton Everett Hamilton, Boston Elliott P Joslin, Howard F Root, William I 

Breed 

William Timothy O'Halloran, Boston John A Folev, James M Faulkner, William I 

Breed 

Richard Pratt Stetson, Boston George R Minot, J H Means, William B Bree 

Low'rev Frederick Davenport, Brookline Donald S King, Dwight L Siscoc, William E 

Breed 

Michigan 

Sidney Adler, Detroit Hugo A Freund, Edw'ard D Spalding, Henry F 

Carstens 

Emil M Shebesta, Detroit Rollin H Stevens, Charles E Lemmon, Henry F 

Carstens 

Lloyd Bennett Young, Detroit George B Hoops, Rollm H Stevens, Henry F 

Carstens 

Minnesota 

Arthur Carl Kerkhof, Minneapolis S Marx White, Hariy C Ungcrieider, Edgar^V 

Allen 

Alexandei Robinson MacLean, Rochester Albert M Snell, Henry W Woltman, Edgar \ 

Allen 

Edward Frank Rosenberg, Rochester Philip S Hench, Albert M Snell, Edgar \ 

Allen 

Jan Henrik Tillisch, Rochester Harold C Habein, Nelson W Barker, Edvar \ 

Allen 

Mississippi 

Wcsle^ Wavne Lake, Pass Christian Ben R Heninger, Randolph Lyons, John G 

Archer 

Missouri 

William Bvrne Brown, Columbia Dan G Stine, Howard A Rusk, A Coming 

Griffith 

Carl Vernon Moore, Jr , St Louis Harry L Alexander, Louis H Behrens, David E 

Barr, A Commgo Griffith 

Francis Bacon Camp, Springfield G Bruce Lemmon, Elmer E Glenn, ^ Coming 

Griffith 

Montana 

Alf Cornelius Johnson, Great Falls Harold W Gregg, Malcolm D W inter, Ernest E 

Hitchcock 

Thomas Franklin Walker, Great Falls Richard B Durnin, Harold W Gregg, Ei nest E 

Hitchcock 

Nciv Hampshire 

Henry A Chi istian, Cohn C Stewart, Robert B 
Kerr 


Harold David Le\ me, Bristol 
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Fcllinvshtp Cattdidalcs Sponsors 

Nathan 1 ow nicy MUliken, Hanover Harrv 1 French, Cohn C Stewart, Robert B 

Ken 


Nlw Jersey 


Samuel Cohen, Jersc\ City 
Samuel Irving Koopcrstcin, Jeiscy Cit\ 
Charles \mlrc\\ Landshof, Jcrscj Cit\ 
Eh/abcth Brakelcj, Montdair 
\\ illiam George Bernhard, Newark 


Thomas J White, J Burns Ambci son, Jr , George 
H Lathropc 

Abraham E Jaffin, Berthold S Poliak, George H 
Lathrope 

1 homas J White, Harry J Perlberg, George H 
Lathrope 

Har\'ey M Ewing, Irving S Wright, George H 
Lathrope 

John W Gray, Edward C Klein, Jr , George H 
Lathrope 


Nrw Memco 

Walter Ignatius Werner, Albuquerque Ralph W Mendclson, John R Van Atta, LeRpy 

S Peters 


Sai'cno Charles Franco, Brookh n 

Alfred Peter Ingegno, Brooklj n 

Emanuel Schwartz, Brookh n 

Ramsdell Gurney, Buffalo 

Lawrence Edgar Hummel, Buffalo 

Francis Emmett Kenny, Buffalo 

Dwight Turney Bonham, Hempstead 
Benjamin Roy Allison, Hewdett 

Jacob Ernest Nadler, Jackson Heights 

Harold Albert Butman, Manhasset 
Alexander John Chilko, New' Rochelle 
Arthur Joseph Antenucci, New York 

Harold Brandaleonc, New' York 
Frank Miller Falconer, New York 
John Alexander Clinton Gray, New York 

William Hall Lewis, Jr , New York 

Putnam Crocker Lloyd, New York 

Walter Lindsay Niles, New York 

Leon Arthur Salmon, New' York 

Christopher Parnall, Jr , Rochester 

Daniel Milton Brumfiel, Saranac Lake 

Walter Carl Hausheer, Staten Island 

John Michael Nicklas, Trudeau 

1 lioims Douglas Kendrick, Utica 

Charles W^esley Martin, W'^oodmere 


New York 

Albert F R Andresen, Frederick Schroeder, C 
F Tenney 

Tasker Howard, Albert F R Andresen, C F 
1 enney 

Albert F R Andresen, Tasker Howard, C F 
Tenney 

Abraham H Aaron, Stockton Kimball, Nelson 
G Russell 

Abraham H Aaron, Clayton W Greene, Nelson 
G Russell 

Walter H Krombein, Harvey C Schneider, 
Nelson G Russell 

Willard J Davies, Louis H Bauer, C F Tenney 

Henry T Chickering, Russell L Cecil, C F 
Tenney 

Arthur C DeGraff, Norman Jolliffe, C F 
Tenney 

Louis H Bauer, Willard J Davies, C F Tenney 

Arthur F Heyl, George W Cramp, C F Tenney 

Howard F Shattuck, Asa L Lincoln, C F 
Tenney 

Elaine P Ralli, Norman Jolliffe, C F Tenney 

Howard F Shattuck, Peter Irving, C F Tenney 

Howard F Shattuck, Robert A Cooke, C F 
Tenney 

Asa L Lincoln, Cornelius P Rhoads, C F 
Tenney 

William W Herrick, Randolph West, Walter W 
Palmer, C F Tenney 

Robert A Cooke, George Moms Piersol, C F 
Tenney 

Charles A McKendree, A Wilbur Duryee, C F 
Tenney 

David B Jewett, Charles B F Gibbs, Nelson G 
l^usscll 

John N Haves, William S McCann, Nelson G 
Russell 

Arthur C DeGraff, George G Ornstein, James 
Alex Miller, C F Tenney 

John K Deegan, J Burns Amberson, Jr , C F 
Tennev 

Andrew Sloan, William \ Groat, Nelson G 
Russell 

Louis H Bauer, Louis A Van Kleeck, C F 
Tenney 
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Fellmship Candidates Sponsors 

North Carolina 

Charles Danvm Thomas, Sanatoiium Paul P McCain, William T Ramey, C H Cocke 

North Dakota 

Paul Jean Breslich, Mmol Paul II Rowe, Robert B Racll, Julius 0 Ainsoii 

Ohio 

Arthur Dale Nichol, Cleveland Charles T Way, Harry D Piercy, A B Brower 

Ruth Alice Koons, Columbus R W Kissanc, Charles A Doan, A B Brower 

Lewis Kei r Reed, Youngstown William H Bunn, Colin R Claik, RoyW Scott, 

A B Brower 

Oklahosia 

Richard Michael Burke, Clinton Frank L Jennings, Ben H Cooley, Lea A Riely 

Mmard Fnedberg Jacobs, Oklahoma City Wann Langston, John E Ileatley, Lea A Riely 

Samuel Goodman, Tulsa Russell C Pigford, Homer A Ruprecht, Lea A 

Riely 

« 

Oregon 

Md\ William Hemingway, Bend Ernest L Boylcn, John II Fitzgibbon, Homer P 

Rush 

Irvin Reginald Fox, Eugene Fredrick A Willius, Albert H Ross, Homer P 

Rush 

Guy Robert McCutchan, Portland William E Ash, AldisA Johnson, Homer P Rush 

Pennsylvania 

Alfred Winfield Dubbs, Allentown Thomas Klein, Willard D Kline, Edward L 

Bortz 

Abraham Max Balter, Aspmwall Kelso A Carroll, Charles M Griffith, R R 

Snowden 

William Freas Confair, Benton William Devitt, Harold L Tonkin, Edward L 

Bortz 

Claude Wilber Ashley, Bloomsbuig Carl E Ervin, Arthur E Davis, Edward L Bortz 

Robert Demmg Donaldson, Kane George J Kastlin, James M Strang, R R 

Snowden 

William Osier Abbott, Philadelphia T Grier Miller, Charles C Wolferth, Edward L 

Bortz 

Theodore Lyle Hazlett, Pittsburgh C Howard Marcy, Howard G Schleiter, R R 

Snowden 

Rhode Island 

Cecil Calvert Dustin, Providence Henry L C Weyler, Isaac Geibei, Alex M 

Burgess 

Robert Gordon Murphy, Providence Charles F Goi inly, Herman A Lawson, Alex M 

Burgess 

Tennessee 

Carl Adam Hartung, Chattanooga * James L Bibb, Franklin B Bogart, William C 

Chaney 

Wallace Lamar Poole, Johnson City Frank L Roberts, Horton R Casparis, J O 

Manier 

Texas 

Max Erwin Suehs, Beaumont Lee T Pruit, Victor M Longmire, M D Levy 

Cecil Overton Patterson, Dallas David W Carter, Jr , Milford 0 Rouse, M D 

Levy 

Loyd Webster Shcckles, Jr , Galveston George R Herrmann, Raymond L Gregory, 

M D Levy 

Edward Albert Wilkerson, Houston Frederick R Lummis, LeRoy B Duggan, M D 

Levy 
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HISTORY OF PIONEER MEDICAL PRACTICE 

IN ST. PAUL^ 

By J M Armstrong 

In the year 1847, Dr John Jay Dewey established himself at Saint Paul’s 
Landing, now known as Saint Paul Dr Dewey was a younger brother of 
the Governor of Wisconsin Territory and as Wisconsin was about to become 
a state, it was surmised that a new teiiitory would be set up to the west, and 
that the capitol of the new territory would be a desirable place to settle 
This we believe was the reason that influenced Dewey to come here 

At that time our population numbered about forty Dr Dewey was a 
man of 25, had graduated from the Albany Medical College m March of 
that year, and remained here until his death m 1891 

When Minnesota Territory was established m 1849 with Saint Paul as 
its capitol, the town took on a rapid growth, there being about 300 inhabitants 
by the end of the year, and the number of physicians increased to six Dr 
Thomas R Potts became the first president of the Tiustees of the town, and 
Dr David Day, Register of Deeds Both these men were graduates of the 
University of Pennsylvania and both resided here the rest of their lives 

From this time on the town increased rapidly m population and not a 
few medical men made a trial of the practice of their professions here Many 
of them remained but a short time, moving to other parts of the territory 
as settlement progressed 

In 1853 the fiist medical society in the teiritory was organized m Saint 
Paul, called “ The Minnesota Medical Society ” At that time there were 
about 20 medical men m the territory, and 13 of them responded to the call 
of the organizers This society lived until 1857, when the last annual meet- 
ing was held m St Ansbuiy, now pait of Minneapolis The financial panic 
of that year undoubtedly was the cause of its demise 

In 1850, Saint Paul had a population of 10,279, so one can see that 
growth was considerable However, fur tiading, the exportation of pine 
lumber and cranberries weie the only industries 

In the year 1853, the cornei stone of our fiist hospital, and the first in the 
teiritory, was laid, but it did not open for patients until 1855 In 1854 and 
1855 our city was invaded by an epidemic of Asiatic choleia which took its 
toll of both immigiants and lesidents, and put a severe test on the town 

In 1857 the predecessor of St Luke’s Hospital was established It was 
not until many years later that other hospitals which now number 16 were 
established At present these hospitals can cai e f oi 2,863 patients, and have 
261 bassinets 

+ The American College of Phybiciaiis will hold its Twenty-Sixth Annual Session in 
St Paul, April 20-24, 1942 
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Fellowshtp Candidates Sponsors 

North Carolina 

Charles Danvm Thomas, Sanatorium Paul P McCain, William T Rainey, C II Cocke 

North Dakota 

Paul Jean Breslich, Minot Paul H Rowe, Robeit B Radi, Julius O Arnson 

Ohio 

Aithur Dale Nichol, Cleveland Charles T Way, Harry D Piercy, A B Brower 

Ruth Alice Koons, Columbus R W Kissane, Charles A Doan, A B Brower 

Lewis Kerr Reed, Youngstown William H Bunn, Cohn R Clark, Roy W Scott 

A B Brower ' 

Oklahoma 

Richard Michael Burke, Clinton Frank L Jennings, Ben H Cooley, Lea A Riely 

Minard Fnedberg Jacobs, Oklahoma City Wann Langston, John E Heatlcy, Lea \ Riely 
Samuel Goodman, Tulsa Russell C Pigford, Homer A Ruprecht, Lea A 

Riely 

Oregon 

Ma\ William Hemingway, Bend Ernest L Boylcn, John II Fitzgibbon, Homer P 

Rush 

Irvin Reginald Fox, Eugene Fredrick A Willius, Albert H Ross, Homer P 

Rush 

Guy Robert McCutchan, Portland William E Ash, Aldis A Johnson, Homer P Rush 

Pennsylvania 

Alfred Winfield Dubbs, Allentown Thomas Klein, Willard D Kline, Edward L 

Bortz 

Abraham Max Balter, Aspmwall Kelso A Carroll, Charles M Gnffith, R R 

Snowden ’ 

William Freas Confair, Benton William Devitt, Harold L Tonkin, Edward L 

Bortz 

Claude Wilber Ashley, Bloomsburg Carl E Ervin, Arthur E Davis, Edward L Bortz 

Robert Deming Donaldson, Kane George J Kastlin, James M Strang, R R 

Snowden ’ 

William Osier Abbott, Philadelphia T Grier Miller, Charles C Wolferth, Edward L 

Bortz * 

Theodore Lyle Hazlett, Pittsburgh C Howard Marcy, Howard G Schleiter R R 

Snowden ’ 

Rhode Island 

Ceal Calvert Dustin, Providence Henry L C Weyler, Isaac Gerber, Alex M 

Burgess ’ 

Robert Gordon Murphy, Providence Charles F Gormly, Herman A Lawson, Alex M 

Burgess 

Tennessee 

Carl Adam Hartung, Chattanooga ' James L Bibb, Franklin B Bogart, William C 

Chaney 

Wallace Lamar Poole, Johnson City Frank L Roberts, Horton R Casparis, J O 

Manier ’ 

Texas , 

Max Erwin Suehs, Beaumont Lee T Pruit, Victor M Longmire, M D Levy 

Cecil Overton Patterson, Dallas David W Carter, Jr , Milford O Rouse M D 

Levy ' 

Loyd Webster Sheckles, Jr , Galveston George R Herrmann, Raymond L Greeorv 

M D Levy ^ ’ 

Edward Albert Wilkerson, Houston Frederick R Lummis, LeRoy B Duggan M D 

Levy ’ 
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Fellowship Candidates 

Walter Lew is Nalls, Riclunond 
John Braxton McKee, Winchester 


Virginia 


Sponsors 


Dean B Cole, R Finley Gayle, Jr , Walter B 
Martin 

Dean B Cole, R Finlev Gayle, Jr , Walter B 
Martin 


Washington 

Donald Ainslie Palmer, Spokane George H Anderson, Edwin G Bannick, Charles 

E Watts 

M.i\ Singer Weight, Spokane George H Anderson, Carl S Leede, Charles E 

Watts 

Repitblic or Panama 

Amadeo Vicente-Mastellan, Panama Henry C Dooling, Tomas Guardia, William M 

James 

China 

Frederick Gilman Scovel, *rsining Chester N Frazier, Henry S Houghton, Henry 

M Thomas, Jr 

"Resolved, that the following list of 5 be and herewith are elected to Fellowship in the 
Amencan College of Physicians as of April 19, 1942 ” 


California 

Archie Maiwnn Roberts, Los Angeles E Richmond Ware, George H Houck, Roy E 

Thomas 

Delbert H McNamara, Santa Barbara Harry E Henderson, Hildahl I Burtness, Roy 

E Thomas 


Medical Corps, U S Army 
Kenneth George Gould, Montgomery, Ala James C Magee 


U S Public Health Service 

Clifton Keck Himmelsbach, Lexington, Thomas Parran 
Kv 


Ohio 


Louis Bonner Ow'ens, Cincinnati William L Freyhof, John H Skavlem, A B 

Brower 


Elections to Associateship 


December 14, 1941 

Associateship Candidates Sponsors 

Arkansas 


Ely Driver Rowland, Hot Springs Na- 
tional Park 

Gerald Blankfort, Little Rock 
Fred William Harris, Little Rock 


Samuel G Shepherd, Euclid M Smith, Oliver C. 
Melson 

Paul C Eschweiler, Euclid M Smith, Oliver C 
Melson 

Paul C Eschweiler, Euclid M Smith, Oliver C 
Melson 


California 


Jesse Headen Inman, Bakersfield 

Lawrence Arthur Williams, Pasadena 
Walter Beckh, San Francisco 

Richard Dufficy Friedlander, San Fran- 
asco 

John Orren Vaughn, Santa Monica 


George H Houck, Arthur Stanley Granger, Roy 
E Thomas 

B O Raulston, Alvin G Foord, Roy E Thomas 
Dwight L Wilbur, Arthur L Bloomfield, Ernest 
H Falconer 

Dudley W Bennett, Stacy R Mettier, Ernest H 
Falconer 

Roland Cummings, Raymond Sands, Roy E 
Thomas 
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Assocmtcshp Cavdidalc'! Sponsors 

Colorado 

David Wilson McCaitj', Jr , Longmont Clough 'lurrill Burnett, James R Arneill, lames 

J Waring 

Connecticut 

Samuel Nesbitt, New Haven Albert M Snell, Samuel F Haines, Edgar V 

Allen, Charles H Turkington 

District or Columbia 

George James Stuart, Washington Matthew W Perrv, Walter A Bloedorn, Wallace 

M Yater 

Medical Corps, U S Arm\ 

John Kemp Davis, Washington, D C James C Magee 

William Bell Foster, Washington, D C James C Magee 

Floyd Vern Kilgore, Fort Sill, Okla James C Magee 

Dwight Lawson, Hot Springs National James C .Magee 

Park, Ark 

David Ernest Liston, Takoma Park, D C James C Magee 

George Barnard Moore, Jr , Camp Clai~ William C Pollock, George F Aycock, James C 
borne. La Magee 

Ernest Holden Parsons, Atlanta, Ga James C Magee 

Arthur Eugene White, Hot Springs Na- Janies C Magee 

tional Park, Ark 

Medical Corps, U S Navy 

Cecil Lenzora Andrews, San Diego, Calif Joel J White, Roy J Leutsker, Ross T Mclntire 
Leon Delwm Carson, Washington, D C John R Poppen, E Richison, Ross T Mclntire 
Vincent Hernandez, Washington, D C John Harper, E Richison, Ross T Mclntire 
Jerome Frost Smith, San Diego, Calif JoeiJ White, Roy J Leutsker, Ross T Mclntire 

U S Public Health Service 

Gordon Arthur Abbott, Stapleton, Staten Thomas Parran 
Island, N Y 

Kenneth William Chapman, Lewisburg, Thomas Parran 
Pa 

Thomas Royle Dawber, Boston, Mass Thomas Parran 
Waldemar Claus Dreessen, Bethesda, Md Thomas Parran 
Robert Harrold Flinn, Bethesda, Md Thomas Parran 

Eugene Willard Green, Springfield, Mo Thomas Parran 
William David King, San Franasco, Calif Thomas Parran 
Harold Dwight Lyman, Springfield, Mo Thomas Parran 
Albert Taylor Morrison, Galveston, Tex Thomas Parran 
Kenneth Roy Nelson, Baltimore, Md Thomas Parran 

William Frederick Ossenfort, Fort Worth, Thomas Parran 
Tex 

Frank Lewis Price, Ellis Island, N Y Thomas Parran 

Edward Clinton Rinck, Lewisburg, Pa Thomas Parran 
James Raymond Shaw, San Francisco, Thomas Parran 
Cahf 

James Gavin Teller, Chicago, 111 Thomas Parran 

Florida 

Jere Wright Annis, Lakeland Webster Merritt, William C Blake, T Z Cason 

Georgia 

Robert Bruce Logue, Atlanta Carter Smith, H ChfT Sauls, Glenville Giddings 

Illinois 

Harry Allen Warren, Champaign Lyman H Hoyt, Soma Weiss, LeRoy H Sloan 

Paul Lawrence Shallenberger, Chicago Arthur E Mahle, J Roscoe Miller, LeRoy H 

Sloan 

Benjamin Harold Neiman, Oak Park Maurice Lewison, Isadore M Trace, LeRoy H 

Sloan 

Iowa 

John William Grant Caldwell, Des Moines Daniel J Glomset, Walter L Bierring, Fred M. 

Smith 
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1 vsoc/oto/n/) Candidates Sponsors 

Kansas 

Lee H Leger, Kansas Citv Fred E Angle, William H Algie, Harold H Jones 

IvENTUCKY 

lames Robert Hendon, Lollls^ illc Frederick G Speidcl, Oscar O Miller, C W 

Dowden 

Louisiana 

Norton William X'oorlucs, New Orleans Philip H Jones, Jr , Julius L Wilson, Joseph E 

Knighton 


Madclaine Rav Brown, Boston 

Milton Henry Clifford, Boston 

Eugene Charles Eppinger, Boston 

Charles Folsom Walcott, Cambridge 

Henrj' Dow s Stcbbms, Marblehead 
John Francis Mchlanus, Newton 

Charley Johnson Smvth, Eloise 
Glenn Edw'ard Drewyer, Flint 


Massachusetts 

J H Means, Earle M Chapman, William B 
Breed 

Wvman Richardson, Thomas V Urmy, William 
B Breed 

C Sidney Burw'ell, Samuel A Levine, Reginald 
Fitz, William B Breed 

Conrad Wesselhoeft, James M Faulkner, Wil- 
liam B Breed 

J H Means, Walter Bauer, William B Breed 

John A Foley, Chester S Keefer, William B 
Breed 

Michigan 

CjTus C Sturgis, Herman H Riecker, Henry R 
Carstens 

Franklin W Baske, Myrton S Chambers, Henry 
R Carstens 


Minnesota 

Randall George Sprague, Rochester Edward H Rynearson, Samuel F Haines, Edgar 

V Allen 

Toseph Maurice Rt'an, St Paul Harold Edward Richardson, John A. Lepak, 

Edgar V Allen 


Joseph Israel Eelnkson, Newark 
John Edward Leach, Paterson 
Edgar Ernest Evans, Penns Gro\ e 
Norman Lovell Murray, Summit 
Peter James Warter, Trenton 


New Jersey 

Frederic A Ailing, Edward C Klein, Jr , George 
H Lathrope 

Cornelius P Rhoads, Lloyd F Craver, C F 
Tenney, George H Lathrope 
Thomas M Kain, Ralph K Hollinshed, George 
H Lathrope 

Harvey M Ewing, Dean W Marquis, George H 
Lathrope 

Stanley P Reimann, John W Gray, George H 
Lathrope 


New York 


Adele Emily Streeseman, Brooklyn 

Charles Stewart Wallace, Ithaca 

William Chester, Mamaroneck 

Julius Chasnoff, New York 

Willis Aloysius Murphy, New York 
Carl Reich, New York 

William Donis Stubenbord, New Yo^ 
Frederic-k Thomas Zimmerman, New' York 

John Charles Leonard, Rye 


Carl H Greene, James Alex Miller, George 
Morris Piersol, C F Tenney 

Norman S Moore, Frederick Beck, Nelson G 
Russell 

John L Kantor, Bernard S Oppenheimer, C F 
Tenney 

Thomas H McGavack, Linn J Boyd, C F 
Tenney 

Asa L Lincoln, Benjamin I Ashe, C F Tenney 

James R Lisa, David Stanley Likely, C F 
Tenney 

Asa L Lincoln, Benjamin I Ashe, C F Tennev 

Hiland L Flowers, Charles M Griffith, C F 
Tenney 

George Blumer, Arthur Bliss Davton, Charles H 
Turkington, C F Tenney 
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Assoctatesinp Candidates Sponsors 

North Carolina 

William Gardner Morgan, Chapel Hill W Reece Berryliill, Groesbeck Walsh, C H 

Cocke 

Robert Edwards Stone, Chapel Hill William deB. MacNider, Tom D Spies, C H 

Cocke 

William Hamilton Roper, Sanatorium Paul P McCain, W Reece Berryhill, C H Cocke 

Ohio 

Roswell Schiedt Fidler, Columbus R W Kissane, H V Weirauk, A B Brower 

Robert Chester Kirk, Columbus Jacob Jones Coons, Charles A Doan, A B 

Brower 

Marion Noville Gibbons, Shaker Heights Harold Feil, Harley A Williams, A B Brower 

Oklahoma 

Owen Royce, Jr , Oklahoma City Wann Langston, E R Musick, Lea A Riely 

Oregon 

Vernon Eldred Fowler, Astoria Ernest L Boylen, JohnH Fitzgibbon, T Homer 

Coffen, Homes P Rush 

Frank Perlman, Portland Robert L Benson, Noble Wiley Jones, Homer P 

Rush 

Frank Kenneth Power, Salem Ernest L Boylen, T Homer CofFen, Homer P 

Rush 

Pennsylvania 

Charles LeRoy Mengel, Allentown Willard D Kline, Clyde H Kelchner, Edward L 

Bortz 

Louis Clair Burket, Altoona August S Kech, Elwood W Stitzel, R R Snow- 

den 

Maximo Joseph Tornatore, Clearfield George A Ricketts, George McClmtock Hutch- 

ison, R R Snowden 

Charles William Smith, Harrisburg Carl E Ervin, John B McAlister, Edward L 

Bortz 

Robert Pratt McCombs, Philadelphia George Morris Piersol, Harry Bond Wilmer, 

Edward L Bortz 

Stoughton Ralph Vogel, Philadelphia Charles L Brown, W Edward Chamberlain, 

Edward L Bortz 

George Ransom Taylor, Philipsburg George A Ricketts, John M Johnston, R R 

Snowden 

Wilton Ross Glenney, Pottsville Carl E Ervin, William Devitt, Edward L Bortz 

Texas 

Louie Edgar Allday, Dallas David W Carter, Jr , J Shirley Sweeney, M D 

Levy 

John Spurgeon Bagwell, Ji , Dallas Henry M Winans, Milford O Rouse, M D Levy 

Alfred William Harris, Dallas David W Carter, Jr , Soma Weiss, M D Levy 

Edwin Luther Rippy, Dallas David W Carter, Jr , Milford O Rouse, M D 

Levy 

Newton Alvin Kilgore, Jr , Houston James H Agnew, John G Mateer, M D Levy 

Ralph L Coffelt, Waco I Warner Jenkins, Edward H Schwab, M D 

Levy 

Virginia 

Robley Dunglison Bates, Jr , Richmond Paul D Camp, Dean B Cole, Walter B Martin 

Morton Morris Pinckney, Richmond Wyndham B Blanton, William B Porter, Walter 

B Martin 

Elam Cooksey Toone, Jr William B Porter, Harry Walker, Walter B 

Martin 

West Virginia 

Emory Hendon Mam, Philippi Edward J Van Liere, Raphael J Condry, Albert 

H Hoge 

Dominion of Canada 
Ontario 

Robert Williams Graham, Ottawa Nelson W Barker, Edgar A Hines, Jr , Edgar V 

Allen, Warren S Lyman 
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1942 Postgraduate Courses of the American College or Physicians 

In the Novembei, 1941, issue of tins journal a full outline of the Program of 
Postgraduate Courses for 1942 was published They are repeated here in outline only 

No 1— ALLERGY 
(February 2-14, 1942) 

llie Roosevelt Hospital, Department of Alleigy 
New York, N Y 

Robert A Cooke, M D , F A C P , Du cctot 
Tins touise is legistered to capacity and no additional applications can be accepted 


No 2— THE DIAGNOSIS AND TREATMENT OF HEART DISEASE 

(February 2-14, 1942) 

Massachusetts General and other Boston Hospitals 
Boston, Mass 

Paul D White, M D , F A C P , Dm cctoi 


No 3— GENERAL MEDICINE 
(February 2-14, 1942) 

Umvcisitj of California Medical School and Stanford University School of Medicine, 

San Francisco, Calif 

William J Kerr, M D , F A C P , Director 
Stacy R Mettier, M D , F A C P , Associate Dti ector 
Universitj' of California Medical School 

Arthur L Bloomfield, MD, FACP, Du ector 
Dwight L Wilbur, M D , FACP, Associate Director 
Stanford University School of Medicine 
This course has been withdrawn due to war concern along the Pacific Coast 


No 4— INTERNAL MEDICINE 
(February 2-14, 1942) 

Johns Hopkins University School of Medicine and University of Maryland School of 

Medicine, Baltimore, Md 
Warfield T Longcope, M D , F A C P , Dw ectoi 
George W Thorn, M D , F A C P , Associate Du ectoi 
Johns Hopkins University School of Medicine 

Maurice C Pincoffs, M D , FACP, Dm ecfoi 
H Raymond Peters, M D , FACP, Associate Du ectoi 
University of Maryland School of Medicine 
Although there was a very representative registration for this course, it had to 
be cancelled due to the fact that the Johns Hopkins Hospital Unit and a number of 
members of the faculty were called to active military duty, making it both impracticable 
and impossible to give the course 


No S— GASTRO-INTESTINAL DISEASES 
(Februaiy 2-7, 1942) 

Graduate Hospital, University of Pennsylvania 
Philadelphia, Pa 

Henry L Bockus, M D , F A C P , Dm ectoi 



196 


COLLEGE NEWS NOTES 


No 6— ALLERGY 
(Apiil 6-18, 1942) 

Washington Univeisity School of Medicine and 
Barnes Hospital, St Louis, Mo 
Harry L Alexander, M D , F A C P , jDii ectoi 
This course has now been withdrawn due to some of the faculty membeis being 
called to active military service and it being impossible to get substitutes at so late a 
date 


No 7— ARTHRITIS AND RHEUMATIC DISEASES 
(Apiil 13-18, 1942) 

The Mayo Foundation, Umversitj of Minnesota, and 
The Mayo Clinic, Rochestei , Minn 
Philip S Hench, M D , F A C P , Di; cc/o; 


No 8— PERIPHERAL VASCULAR DISEASES, INCLUDING 

HYPERTENSION 
(Apiil 6-18, 1942) 

The Mayo Foundation, Universit}' of Minnesota, and 
The Ma 3 'o Clinic, Rochester, Minn 
Edgar V Allen, M D , F A C P , Du ectoi 


No 9— GASTRO-INTESTINAL DISEASES 
(Apiil 6-18, 1942) 

University of Chicago, The School of Medicine 
Walter L Palmer, M D , F A C P , Dt> ecfor 


No 10— INTERNAL MEDICINE 
(April 6-18, 1942) 

University of Minnesota Medical School, Minneapolis, Minn 
Cecil J Watson, M D , F A C P , Do ectoj 
For several weeks this course has been filled to capacit}' and no additional 
applications can be accepted 


No 11— TUBERCULOSIS 
(April 13-18, 1942) 

University of Colorado School of Medicine and Hospitals 

Denver, Colo 

James J Waring, M D , F A C P , Do ectoi 


A geneial bulletin announcing these courses was distributed to all membeis of the 
College during Novembei, 1941, and a detailed outline of all couises was likewise 
mailed to all members early in January It is deeply regretted tliat war conditions 
have made it necessai> to altei the plans in some lespects, as noted in connechon with 
Courses No 3 and No 4 War should not be a signal, however, for tlie end of medical 
growth, but rather a challenge to greater responsibility foi medical progress Every 
phjsician owes it to himself, to his patients and to his country to know' more and 
practice better medicine Physicians are uiged, so fai as possible, to keep up their 
w'ork m postgraduate education 
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RLvmNG Lists and Bibliographies 

By direction of the Boaid of Regents the AdVisoiy Committee on Postgraduate 
Courses of the College attempted to obtain reading lists for each postgraduate course 
for publication m this jouinal, making these lists available to the entiie membership 
of tlic College, in addition to better preparing tlie men who will take tlie courses 
Se\eral of the Directors after a close and critical study of the texts and articles in the 
current literature ha\e submitted the lists which follow In no wav are these lists 
to be considered all mclusne 


Allergy 
Course No 1 

Tcilbooks 

Practice of Alleig> Waiien T Vaughan C V Mosby Co, St. Louis, 1939 
Asthma and Hay Fevei m Theory and Practice A F Coca, M Walzer and A A 
Thommen Charles C Thomas, Baltimore, 1931 
Clinical Allergy Louis Tuft W B Saunders Co, Philadelphia, 1937 
Occupational Diseases of tlie Skin Louis Schwartz and Louis Tulipan Lea and 
Febiger, Philadelphia, 1939 

Monog) aphs 

Allergy C E Von Pirquet Archives of Internal Medicine 7 259, 1911 
Anaphylaxis, Hypersensitiveness and Allergy W W C Topley An Outline of 
Immunit)', Chapter 12, p 192 Wm Wood Co , 1935 
H>persensitiveness, Anaphylaxis, Allergy H Gideon Wells The Chemical Aspects 
of Immunity, Chapter 9, p 225, second edition Chemical Catalog Co , New 
York, 1929 

Diseases of Allergy Robert A Cooke Chapter 21, p 1079, Internal Medicine 
John H Musser Lea and Febiger, Philadelphia, 1938, third edition 
Diseases of Allergy Robert A Cooke Page 535, A Textbook of Medicine Rus- 
sell L Cecil W B Saunders Co, Philadelphia, 1940, fifth edition 
Human Sensitization Robert A Cooke and A Vander Veer Journal of Im- 
munology 1 201, 1916 

Herter Lectures H H Dale Bulletin Johns Hopkins Hospital 31 pps 257, 310, 
373, 1920 

Anaphylaxis Carl A Dragstedt Physiol Rev 21 563, 1941 
Histamine and Anaplnlaxis W Feldberg Annual Review of Physiology, March 
1941 

A) tides 

Immunological Basis of Sensitisation 

Horse Asthma Following Blood Transfusion M A Ramirez J A M A 75 984, 
1919 

Studies on the Reactions of Asthmatics and on Passive Transference of Hypei sus- 
ceptibility Arent de Besche Am J Med Sciences 166 265, 1923 
Indirect Method of Testing M Walzer J Allergy 1 231, 1930 
Studies in Hypersensitiveness XXXVI A Comparative Study of Antibodies Oc- 
curring m Anaphylaxis, Serum Disease and the Naturally Sensitive Man 
Robert A Cooke and W C Spam J Immunol 17 295, 1929 
Passive Sensitization of Human Skin by Serum of Experimentally Sensitized Ani- 
mals W B Sherman, A Stull and S F Hampton J Immunology 36 447, 

1939 
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Seiological Evidence of Imniumly with Co-existing Sensitization in a Type of Hu- 
man Allergy Hay Fevei R A Cooke, J H Barnard, S Hebald and A 
Stull J Expel Med 62 773, 1935 

Immunological Studies of Pollinosis I The Piesence of Two Antibodies Related to 
tlie Same Pollen Antigen in the Serum of Tieated Hay Fevei Patients M. H 
Loveless J Immunol 38 25, 1940 

Studies in the Transmission of Sensitization from Motlier to Child m Human Beings 
S D Bell and Z Eriksson J Immunol 20 447, 1931 
The Placental Transmission of Antibodies in the Skin-Sensitive Type of Human 
Allergy W B Sheiman, S F Hampton and R A Cooke J Expei Med 
72 611, 1940 

The Question of the Elimination of Foreign Piotein (Eggwhite) in Woman's Milk 
H H Donnally J Immunol 19 15, 1930 
The Production in the Rabbit of Hypersensitive Reactions to Lens, Rabbit Muscle 
and Low Ragweed Extracts b}' the Action of Staphylococcus Toxin E L 
Burky J Alleigy 5 466, 1934 

Genet al Clmtcal Alleigy 

History Taking in Allergic Diseases F M Rackemann JAMA 106 976, 
1936 

Studies in Specific Hypersensitiveness III On Constitutional Reactions The 
Dangers of the Diagnostic Cutaneous Test and Therapeutic Injection of Al- 
lergens R A Cooke J Immunol 7 119, 1922 
The Occurrence of Constitutional Reactions in the Treatment of Hay Fevei and 
Asthma Analysis of the Causative Factors F F Furstenberg and L N Gay 
Bull Johns Hopkins Hospital 60 412, 1937 
The Delayed Type of Allergic Reaction R A Cooke Ann Int Med 3 658, 1930 
Treatment of Allergic Disordeis with Histamine and Histaminase H L Alexandei 
J Lab & Clin Med 26 110, 1940 

Asthma 

Asthma in Children R A Cooke JAMA 102 664, 1934 
Infective Asthma Indication of Its Allergic Nature R A Cooke Am J Med 
Sci 183 309, 1932 

Relation of Asthma to Sinusitis with Special Reference to the Results from Surgical 
Treatment R A Cooke and R C Grove Arch Int Med 56 779, 1935 
The Pathology of Bronchial Asthma H L Huber and K K Koessler Ardi Int 
Med 30 689, 1922 

Effects on Heart of Long Standing Bronchial Asthma H L Alexander, D Luten 
and W B Kountz ] A U A 88 882, 1927 
Deaths from Bronchial Asthma W B Kountz and H L Alexander Arch Path 5 
1003, 1928 

Studies in Specific Hypersensitiveness IV New Etiologic Factors in Broncliial 
Astlima R A Cooke J Immunol 7 147, 1922 
Asthma Due to a Fungus-Alternaria J. G Hopkins, R W Denham and B M 
Kesten JAMA 94 6, 1930 

Nasal Alleigies 

Seasonal Hay Fever and Asthma Due to Molds S ]M Femberg JAMA 107 
1861, 1936 

Importance of Allergy in Etiology and Treatment of Nasal Mucous Polyps R A 
Kern JAMA 103 1293, 1934 

The Preparation and Standardization of Pollen Extracts for the Treatment of Hay 
Fever R A Cooke and A Stull J Allergy 4 87, 1933 
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New Plan for Applying Specific Treatment of Pollen Hay Fever (Perennial Treat- 
ment) Aaron Brown J Immunol 13 273, 1927 
The Relatn e ^Merits of Seasonal and Perennial Treatment of Hay Fever A Vander 
Veer J Allergy 7 578, 1936 

Calculating Pollen Concentiation of the Air E C Cocke J Allergy 8 601, 1937 
Evaluation of the Ragweed Hay Fever Resort Areas of North America O C Dur- 
ham J Allergj’^ 8 175, 1937 

Inieshml Alla gy 

Gasti o-intestinal Manifestations of Allergj' R A Cooke Bull N Y Acad Med 
Second Series IX 15, 1933 

Food Idiosynciasy as a Factor of Importance in Gastro-enterology and in Allergy 
W T Vaughan Rev Gastroenterol 5 1, 1938 

Skin Allei gy 

A Tentatne Classification of Allergic Dermatoses M B Sulzberger, F Wise and 
J Wolf JAMA 104 1489, 1935 

A Critical Review of 170 Cases of Urticaria and Angioneurotic Edema Followed 
for a Period of from Two to Ten Years A I Fink and L N Gay J Al- 
lergy 5 615, 1934 

Eczema L W Hill Vol IV, Chapter 43, Brenneman’s Practice of Pediatrics 
W F Prior Co , Hagerstown, Md 

Studies in Specific Hypersensitiveness XXVII Dermatitis Venenata Toxicoden- 
dron Radicans W C Spain and R A Cooke J Immunol 13 93, 1927 
Report of the Investigation and Successful Treatment (Pieventive) of Dermatitis 
Resulting from the Handling of Tulip Bulbs A H W Caulfeild J Allergy 
8 181,1937 

Miscellaneous Allei gy 

Cerebral Symptoms Induced by Angioneurotic Edema F Kennedy Arch Neurol 
and Psychiat 15 28, 1926 

Allergic Migraine W T Vaughan J A M A 1983, 1927 

Food Allergy in Henoch’s Purpura H L Alexander and C H Eyermann Arch 
Dermat & Syph 16 332, 1927 

The Qinical Diagnosis of Periarteritis Nodosa M B Cohen, B S Kline and A M 
Young J. A M A 107 1555, 1936 

Allergy Induced by Immunization with Tetanus Toxoid R A Cooke, S F Hampton, 
W B Sherman and A Stull J A M A 1854, 1940 
Elimination of Horse Serum Specificity from Antitoxins R D Coghill, N Fell, M 
Creighton and G Brown J Immunol 39 207, 1940 
Physical Allergy W W Duke J A M A 54 736, 1925 
Allergy in Drug Idiosyncrasy R A Cooke J A M A 73 759, 1919 


The Diagnosis and Treatment of Heart Disease 
Course No 2 

Tandler, J Anatomie des Herzens, Gustav Fischer, Jena, 1913 

Wiggers, C J Physiology in Health and Disease 3rd edition Lea & Febiger, 

Philadelphia, 1939 , 

Lewis Thomas The Mechanism and Graphic Registration of the Heart Beat, Shaw 

and Sons, London, 1925 , . , 

■Rinnfl Heart and Circulation Publication of American Association for Ad\ance- 
’ment of Science, No 13, Science Press, Washington, D C, 1940 
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Henke, F and Lubaisdi, 0 Handbudi dei spe/icllen pathologischen Anatonne und 
Histologic, Julius Spimgei, Beilin, 1924 
A. i\Ionckeberg, J G and Ribbeit, Hugo 
On the Heait 
B Jores, L 
On Arteries 
C Benda, C 
On Veins 

Ashman, R and Hull, E Essentials of Electrocardiogiaphy foi the Student and 
Piactitioner of Medicine, second edition. The Macmillan Co, New York, 1941 

Pardee, H Clinical Aspects of the Electrocardiogi am including the Catdiac Ar- 
rhythmias, 4th edition Paul Hoeber, New York, 1941 

Baines, Arhe Electrocardiographic Patterns C C Thomas, Spiingfield, III, and 
Baltimore, Md , 1940 

Graybiel, A, and White, P D Electiocardiogiaphy m Piactice, W B Saundeis Co, 
Philadelphia, 1941 

Roesler, Hugo Clinical Roentgenology of the Caidtovasculai Sjstem C C Thomas, 
Springfield, 111 and Baltimore, Md , 1937 

Roesler, Hugo Atlas of Roentgenolog}' C C Thomas, Spiingfield, 111 and 
Baltimore, Md , 1940 

Laubiy, Ch , et al Radiologie chnique du coem et des gios Vaisseux, Masson et Cie, 
Pans, 1939 

Lewis, Thomas Diseases of the Heart, 2nd edition The Macmillan Company, 
New York, 1937 

White, Paul D Heart Disease, 2nd edition The Macmillan Company, New Yoik, 
1937 

Levine, Samuel Clinical Heait Disease, 2nd edition, W B Saunders Co, 1940 

Stroud, William D Diagnosis and Treatment of Cardiovascular Disease, 2 volumes 
F A Davis Company, Philadelphia, Pa, 1940 

Herrmann, George R Synopsis of Diseases of the Heait and Aiteries, 2nd edition 
C V Mosby Co , St Louis, 1941 

Levy, Robeit Diseases of the Coronary Arteiies and Pam The Macmillan Com- 
pany, New York, N Y , 1936 

Fishberg, A M Heart Failure Lea & Febiger, Philadelphia, 1937 

Harrison, T R Failure of the Circulation, 2nd edition Williams and Wilkins 
Company, Baltimore, Md , 1939 

Homans, John Circulatory Diseases of the Extremities The Macmillan Com- 
pan}-, New York, N Y , 1939 

Leaman, William G, Jr Management of tlie Cardiac Patient J B Lippincott Com- 
pany, Philadelphia, 1940 


Gastro-intestinal Diseases 
Course No 5 

Live) Fwictwn 

Mann, F C The Liver and Medical Progress, JAMA, IIT 1577 (Nov 8) 1941 

Bockus, H L, and Tumen, H J Jaundice, The Cyclopedia of Medicine, Surgery 
and Specialties, Philadelphia, F A Davis Co S 168-205, 1939 

Ravdm, I S The Protection of the Liver from Injury, Surgery, S 204-211 (Aug) 
1940 

Epstein, E Z , and Greenspan, E D Clinical Significance of Cholesterol Partition of 
die Blood Plasma m Hepatic and Biliary Diseases, Arch Int Med 58 860, 
1936 
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Lelmlierr, E. R : The Value ot the Ictenc Index and Plasma Lipids in tlie Diagnosis 
of Jaundice Xew Eng J ilcd 211 487-492 (Sept 14) 1934 
Spern- \V ’M.: The Rdationship Between Total and Free Qiolesterol m Human 
Blood Serum J Biol Cheni 114: 125-131 (^laj ) 1936 
Block W* D , Buchanan M S and Fre\berg R H . Serum Lipids in Rheumatoid 
Arthritis and in Patients with Obstructive Taundice, Ardi Int Med 68' IS 
(.JuK) 1941 

Tumen H , and Bockus, H. L The Qinical Significance of Serum Proteins in 
Hepatic Diseases Am. J Med Sci 193 788 (June) 1937 
Quick A T . The Nature of the Bleeding in Taimdice, JAMA 110 1658 (Ma^ 
14) *1938 

Stewart J D.: Clinical Significance of Prothrombin Deficiency and Its Treatment 
Ann Surg , 114 907-918 (Nov.) 1941 

Rlioads T E Warren R , and Panzer, L M • Experimental H^poprothrombinemla, 
Am. J Med Sci 202 847-861 (Dec ) 1941 
Rothman M ^I Meranze, D R. and Meranze, T • Blood Phosphatase as an Aid m 
tlie Differential Diagnosis of Jaundice Am J iled Sci 192 526 (Oct ) 1936 
Woodward H. Q and Higinbotham, N. L . Serum and Tissue Phosphatase Deter- 
minations. J A M A 116 1621 (Apr 12) 1941. 

Shav, H and Fieman P.* The Galactose Tolerance Test in Jaundice Ann InL Med 
10. 1297 (Mar ) 1937 

Tumen. H J and Piersol G M The Value of Alimentary Galactosuria in the 
Diagnosis of Jaundice Ann Int Med 12 311-329 f Sept ) 1933 
Shay, H and Fieman P : The Value of a Combmed Studj of the Newer Laboratoiy , 
Tests in tlie Differential Diagnosis of Toxic and Obstructive Jaundice, In- 
cluding Blood Phosphatase Cholesterol Partibon Galactose Tolerance and 
Glucose Tolerance, Am J Dig Dis 5 597 (Nov ) 1938 
Rosenberg D. N * Cephalin-Cholesterol Flocculation Test Arch Surg 43 231 (Aug ) 
1941 

Snell, A. and Magatli T. B . Tlie Use and Interpretation of Tests for Liver Func- 
tion J. A M A 110 167 (Jan 15) 1938 


Chrome GasinUs 

Monaghan J. F Bockus, H. L Komblmn, K and ^loffit, G R Gastne Secretory 
^Behavior in Chrome Gastritis Am J Dig Dis 3 655 (Nov ) 1936 
Schmdler R.- Gastroscopy Univ of Chicago Press, 1937 

Ansorenger A . and ’K'lrkl in B R.. Roentgenologic Aspects of Qiromc Gastritis, Am 
J Roentgenol and Rad. Ther 5oo 193/ 

Golden R. . Antral Gastritis and Spasm J. A M A 109 1497,1937. 

Tohnson T A. • Acute and Chronic Gastritis Tice Practice of Medicine V' F Prior 
" Co Inc Vol ^HI P 417-432 

Tones C M . Qinical Evaluation of Gastritis Am J Dig Dis 8 20o (June) 1941 
Tumra H L and Lieberthal M M • Chronic Gastritis A Review of the Present 
Status. New International Qinics Philadelphia J B Lippincott Co , 1941, 
Vol 2, pp 263—291 

S -aim W A and Momson, L M Gastroscopic and Histolo^c Studies of the 
" qtnmaA With Gastnc and Extragastne Diseases During Life and at Autopsi, 
AmJ Digest. Dis 8 391-397 (Oct) 1941 

Chnical Dnronstraiions 

Tj 1 T Shav H Willard J H and Pessd, J F - Comparison of Biliarj 

^Drainage and‘Cholecj5togTaphy,GaUstone Diagnosis J A iL .A 96 311 fjan 
31) 1931 
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Rousselot, L M, and Bauman, L Cholesteiol Cn'stals and Calcium Bihiubmate 
Granules Their Significance in Bile Obtained through llie Duodenal Tube, 
J. A. M A 100 254-256 (Jan 28) 1933 

Craig, C F, and Faust, E C Cluneal Parasitolog>, Lea and Febigcr, Philadelphia, 
1940 

Esophagus 

Tucker, Gabriel. Diseases of the Esophagus Diagnosis and Treatment' Esophago- 
scopic Observations, Proceedings of the Inter-State Postgraduate Medical As- 
sembly of North America, October 1935, Detroit, Michigan 
Tucker, G, and Thigpen, F M Esophageal Diverticulum, with Report of 10 Cases 
of Pulsion Type Originating in Phaiynx, Surgerj^ 2 188 (Aug ) 1937. 

Tucker, Gabriel Cicatricial Stenosis of tlie Esophagus with Particulai Reference to 
Treatment by Continuous String Retrograde Bouginage with the Author’s 
Bougie (Report of twenty-five cases). Transactions of tlie 30th Annual Meet- 
ing of the American Laryn , Rhinol and Otol Society, 1924 

NuUihoml Deficiencies and Gasti o-intestinal Dtsoideis 

Elsom, K O, Lukens, F D W, Montgomery, E H, and Jonas, L Metabolic Dis- 
turbances in Experimental Human Vitamin B Deficiency, J Clm Investigation, 
19 153 (Jan ) 1940 

Elsom, K O , Lewy, F H , and Heublein, G W Clinical Studies of Experimental 
Human Vitamin B Complex Defiaency, Am J M Sc 200 757 (Dec ) 1940 
.Mackie, T T, and Pound, R E Changes in the Gastro-intestinal Tiact in Deficiency 
States, JAMA 104 613, 1935 

Bennett, T I, Hunter, D, and Vaughan, J M Idiopatliic Steatorrhea (Gee’s Dis- 
ease), A Nutritional Disturbance Associated witli Tetany, Osteomalacia and 
Anemia, Quart J Med 1 603, 1932 

Tha 3 'sen, TEH Ten Cases of Idiopathic Steatorrhea, Quart J Med 4 359, 
1935 

Snell, A M , and Camp, J O Chronic Idiopathic Steatorrhea Roentgenologic 
Observations, Arch Int Med 53 615, 1934 
Verzar, F , and McDougall, E J Absorption from die Intestine, London, Longmans, 
Green and Co 1936 

Golden, R The Small Intestine and Diarrhea, Am J Roent 36 892 (Dec ) 1936 
Kirklin, B R, and Weber, H M Roentgenologic Diagnosis of Diseases of the 
Small Intestine, Am J Dig Dis 7 475 (Nov ) 1940 
Golden, Ross Nutritional Disturbances of the Small Bowel, Radiology 36 262, 
(March) 1941 

Functional Disoidcis of the Gasti o-intestinal Tract 

Dunbar, F Emotions and Bodily Changes A Report of Some Recent Psjchosomatic 
Studies, Ann Int Med 14 839 (Nov ) 1940 
McCuIlagh, E P, and Tupper, W R Anorexia Nervosa, Ann Int Med 14 817 
(Nov ) 1940 

White, B V , and Jones, C ^lucous Colitis A Delineation of the Syndrome with 
Certain Observations on its Mechanism and on the Role of Emotional Tension 
as a Precipitating Factor, Ann Int Med 14 854 (Nov ) 1940 
Bockus, H L . The Irritable Colon Diagnosis and Treatment, Med Clinics No 
America, July, 1937 

Gray, I , Harten, IM , and Walzer, Studies in Mucous Membrane Hypersensitive- 
ness. Allergic Reaction in Passively Sensitized 3iIucous Membranes of Ileum 
and Colon in Humans, Ann Int Med 13 2050 (Ma\) 1940 
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Conn, ] \V 'Ihc ispontaiKous Hypoglycemias, JAMA 115 1669 (Nov 16) 

1940 

Regional Entci ilis and EiUei ocohtis 

Crohn, B B , Ginsburg, L , and Oppenhcimer, G D Regional Ileitis, J A M A PP 
1323 (Oct 15) 1932 

Marshall, S F Regional Ileitis, New Eng J Med, 222 375 (Mar 7) 1940 
Bockus, H L , Johnson, T A , and Lee, W E Appraisal of Results of Surgically 
Tieated Chronic Regional Ileitis Lahey Birthday Vol , pp 53-83, 1940 

Panel catic Disoidcis 

Johnson, T A , and Bockus, H L Diagnostic Significance of Determinations of 
Serum Lipase, Arch Int Med 66 62 (July) 1940 
Dozzi, D L Urinary Amylase Its Estimation and Significance, Am Dig Dis 7 
123 (Mar) 1940 

Berk, J E Diagnosis of Carcinoma of the Pancreas, Arch Int Med 68 525 (Sept ) 

1941 


Peptic UIcci 

Feigenbaum, J , and Howat, D The Relation Between Physical Constitution and the 
Incidence of Disease, J Clin Invest 13 121, 1934, Arch Int Med 55 445, 
1935 

Necheles, H A Theory on the Formation of Peptic Ulcer, Am J Digest Dis 4 643 
(Dec) 1937 

Boles R S , Riggs, H E , and Gnffidis, J O The Role of the Circulation m the 
' Production of Peptic Ulcer, Am J Digest Dis 6 632 (Nov ) 1939 
Sandweiss, D J , Saltzstein, H C , and Farbman, A A The Relation of Sex Hor- 
mones to Peptic Ulcer, Am J Digest Dis 6 6 (March) 1939 
Vanderahe, A R Histopathologic Changes in the Nervous System in Cases of Peptic 
Ulcer, Arch Neur and Psychiatry 41 871 (May) 1939 
Ouiffley J P Enterogastrene, Significant Steps in Development of the Present 
Conceptions, Am J Digest Dis 8 363 (Oct ) 1941 
Gray J S Present Status of Urogastrone, Am J Digest Dis 8 365 (Oct ) 1941 
Palmer W L, and Nutter, P B A Further Study of the Role of Acid Gastric 
juice in the Pathogenesis of Peptic Ulcer, Arch Int Med 65 499 (Mar ) 1940 
Cole L G Anatomical Factors Predisposing to Corporic Ulcer, New Eng Jour 
’ Med 201 1081 (Nov 28) 1929 

Palmer W L Benign and Malignant Gastric Ulcers Their Relation and Qinical 
Differentiation, Ann Int Med 13 317 (Aug ) 1939 , , „ 

T S Stene-el A , Jr , and Prushankin, M The Control of Hypoprotememia 
Vsurgr“l«.en4 J A M A 114 107 (Jan 13) 1940 

F H Diagnosis and Management of Gastrojejunal Ulcer and Gastro- 
^'lemnocohc Fistula, S Clin North America 20 767 (June) 1940 

4 M End Results of Radical Surgery of the Gastro-intestinal Tract as Seen 
^°'*b^hec£?o-enterolog.s.,JAMA3W 586(FA15)1941 
Jones, C M The Problem of Gastrectomy and the Anemias, Am J Digest Dis 7 

Miller, T G Management of Complications of Peptic Ulcer, New Eng J Med 224 

1 .T t, i^?i T^T^L^^an^Miller, T Grier The Prompt Feeding Program for Bleeding 
GajtL and buoto^ Ulcer, Am J Dig Dis 5 446 (Dec ) 1941 
J T c on/1 Tnlmston C G Some Observations on Perforated Gastric and 

M/d Se. 200 275 (A„g) 1940 
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Achloi hydi la 

Bockus, H L, Bank, J, and Willaid, J H Achloi hydiia with a Review of 210 
Cases in Patients with Gastro-intestinal Complaints, Am J Med Sci 1S4 185 
(Aug) 1932 

Davies, D T , and James, TGI Lancet, 2 899, 1930 

Dameshek, W Chronic Hypochromic Anemia, Cyclopedia of Medicine, Surgery and 
Specialties, Philadelphia, F A Davis Co 1939, Vol 2, p 736 

Heath, C W Anemia Due to lion Deficienc}', A Symposium on the Blood and Blood- 
forming Organs, University of Wisconsin Pi ess, 1939, p 41 

Minot, G R Anemias of Nutiitional Deficiency, A Symposium on the Blood and 
Blood-forming Organs, University of Wisconsin Press, 1939, p 52 

Meulengracht, E Some Etiological Factois in Peinicious Anemia, A Symposium on 
the Blood and Blood-forming Oigans, University of Wisconsin Press, 1939, 
p 72 

Miscellaneous 

Abbott, W O , and Johnston, C G Intubation Studies of the Human Small Intestine, 
Surg , Gyn and Obstet 66 691 (Apr ) 1938 

Jones, C M Gastro-enterology, A Review of Literature fiom July 1940 to July 1941, 
Arch Int Med 6S 763 (Oct) 1941 

Jones, C A A Clinical and Laboratory Study of Plasma Lipids in Obstructive 
Jaundice and Seveial Types of Hepatic Disease, Amer Jr Dig Dis 9 1-13, 
January, 1942 


Arthritis and Rheumatic Diseases 
Course No 7 

Hench, Philip S , Bauer, Walter, Dawson, M Henry, Hall, Francis, Holbrook, W 
Paul, Key, J Albert, and McEwen, Currier The Problem of Kieumatism and 
Arthritis , Review of American and English Literature for 1939 
Seventh Rheumatism Review, Part I, Ann Int Med, 14 1383, (Feb) 1941 

Part II, Ann Int Med,i4 1631, (March) 1941 
Review of American and English Liteiatuie for 1940 

Eighth Rheumatism Review, Part I, Ann Int Med, 15 1002, (Dec) 1941 

Part II , Ann Int Med , 16 , (Jan ) 1942 

(Note The preceding reviews. Fust to Sixth inclusive, also appeared in the 
Annals of Internal Medicine, one review each year, from 1935 forward ) 


Peripheral Vascular Diseases, Including Hypertension 

Course No 8 

1 Ochsner, Alton and Mahorner, Howard Varicose Veins C V Mosby Co St 

Louis 1939 

2 Herrmann, Louis G Passive Vascular Exeicise J B Lippmcott Co Phila- 

delphia 1936 

3 Samuels, Saul S The Diagnosis and Treatment of Diseases of the Peripheial 

Arteries Oxford University Press New York 1936 

4 Brown, George E , Allen, E V and Mahorner, Howard Thrombo-angntis Oblit- 

erans W B Saunders Co Philadelphia 1928 

5 Collens, William S and Wilansky, Nathan D Peiipheral Vascular Diseases 

Charles C Thomas Springfield, Illinois 1939 
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X6 Ka.iIc, Walter F aiid Allen, E V Ihe Rate of Circulation in the Aiteiies and 
Veins of ^ fan Am Heart J IS 519-536, 546-556, 557-561 (Nov) 1939 
X7 Scupliain, George W , deTakats, Geza, VanDellen, T R and Beck, W C Vas- 
culai Diseases, a Review of Some of the Recent Literature with a Critical 
Review of the Surgical Treatment Aich Int Med 64 590-655 (Sept) 1939 
X8 Wright, I S The Treatment of Aiteiiosclerosis Obliterans, Social Significance 
and Ultimate Objective JAMA 115 893-895 (Sept 14) 1940 
X9 Wright, I S Physical Theiapj in Peripheral Vascular Disease Aich Phys 
Theiapj 19 161-172 (Mar) 1938 

XIO Holman, Emile Clinical and Expeiimental Observations on Aiteriovenous 
Fistulae Ann Surg 112 840-875 (Nov ) 1940 
11 Barker, N W Results of Treatment of Thrombo-angntis Obliterans by Foreign 
Protein J A A 97 841-843 (Sept 19) 1931 
X12 Barker, N W General Classification of Diseases of Veins and Clinical Types 
of Thrombophlebitis Proc Staff Meet, Mayo Clin 9 191-194 (Mar 28) 
1934 


XI3 Barker, N W Diseases of the Veins M Clin Noith America 19 535-543 
(Sept) 1935 

14 Chew , E M , Allen, E V and Barker, N W Oi thostatic Hypotension a Re- 

port of Six Cases and Review' of the Liteiature Nortlnvest Med 35 297-303 
(Aug ) 1936 

15 Goldblatt, Harry Studies on Experimental Hypertension the Pathogenesis of 

Experimental Hypertension due to Renal Ischemia Ann Int Med 11 69- 
103 (July) 1937' 

16 Page, I H Newer Aspects of Experimental Hypertension American Asso- 

ciation for the Advancement of Science Publication 13, pp 239-265 

17 Weiss, Soma Recent Advances m tlie Treatment of Arterial Hypertension 

Aled Chn North America 1343-1365 (Mar ) 1936 

18 Barker, M H The Use of Cyanates in the Treatment of Hypertension Wis- 

consin M J (Jan ) 1937 

19 Barker, I^I H The Blood Cyanates m Treatment of Hypertension JAMA 

106 762-767 (Mar 7) 1936 

X20 Allen, E V and Adson, A W The Treatment of Hypei tension. Medical versus 
Surgical Ann Int Med 14 288-307 (Aug ) 1940 

21 Adson, A W Surgical Treatment of Peiipheral Vascular Diseases Proc 

Interstate Post-Graduate Med Assoc of North America 196-199, 1940 

22 Craig, W McK and Smith, H L The Surgical Treatment of Hypersensitive 

Carotid Sinus Reflexes A report of thiiteen cases J Biology and Medi- 
cine 11 415—422 (Mar ) 1933 

Craie W McK Hypertension and Consideration of Its Surgical Treatment 
Bri^ M J 2 1215-1219 (Dec 23) 1939 

94. ATacLean A R and Allen, E V Orthostatic Hypotension and Orthostatic 
Tachycardia Treatment with « Head-up ” Bed J A M A 115 2162-2167 


(Dec 21) 1940 

X25 Hines, E A Variability of the Blood Pressure Virginia Med Montlily 
67 757-759 (Dec) 1940 

TTitip.? E a The Significance of Vascular Hyper-reaction as Measured by the 
^ S-prefsor Test Am Heart J 79 408-416 (Apr ) 1940 
Y 97 TT.nPc F A and Barker, N W Arteriosclerosis Obliterans a Clinical and 
Sologic Study Am J M Sc 200 717-730 (Dec ) 1940 
V2S Keith N M Wagener, H P alid Barker, N W Some Different Types of 
ainBal Hn-er^'o- Tl.c. Course and Prognosis Am J M Sc 19T 

332-343 (Mar ) 1939 
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29 Smith, L A and Allen E V Erythromelalgia (Eiythiotheunalgia) of the Ex- 

tremities , a Syndrome Characterized by Redness, Heat, and Pam Am Heai t 
J 16 175-188 (Aug ) 1938 

30 McKechnie, R E and Allen, E V Sudden Occlusion of the Aiteiies of the 

Extremities Study of 100 Cases of Embolism and Thrombosis Surg , Gynec 
and Obst 63 230-240 (Aug ) 1936 

31 Allen, E V and Ghormley, R K Lymphedema of tlie Extremities Etiolog}’’, 

Classification, and Treatment, Report of 300 Cases Arch Int Med 54 
606-624 (Oct ) 1934 

32 Scott, R W Hypertension a Century After Bright J A M A J 2460- 

2463 (Dec 31) 1938 

33 Wiggeis, C J Mechanisms of Peripheral Circulatory Failuie Ann Int Med 
'' 15 178-189 (August) 1941 

34^ Page, I H, and associates Reduction of Arteiial Blood Pressure with Extracts 
of Kidney Jour Exper Med, 73 7-41 (January) 1941 
X — Checked m the Cumulative Index Medicus 


Gastro-intcstinal Diseases 
Course No 9 

Boohs 

Portis Diseases of the Digestive System 

Eusterman and Balfour Stomach and Duodenum 

Walters and Snell Diseases of the Gall Bladder and Biliary Tract 

Alvarez* Nervous Indigestion 

Schindler Gastroscopy The Endoscopic Study of Gastiic Patliology 

Berg, H H Roentgenuntersuchungen am innenrelief des vergauungskanals 

Livingston and Pack Piognosis of Gastric Carcinoma 

Bloomfield and Polland Gastric Anacidity 

Rankin, Bargen, and Buie The Colon, Rectum, and Anus 

Craig Amoebiasis and Amoebic Dysentery 

Ai tides 

Ivy, A C Some Recent Advances in tlie Physiology of the Alimentary Tiact, Am 
J Digest Dis 8 361, 1941 

Jones, C M Medical Progress Treatment of Biliary Tract Disease, New Eng J 
Med 224 509, 1941 

Jones, C M Progress in Internal Medicine Gasti o-entei ology A Review of Lit- 
erature fiom July, 1940, to July, 1941, Aich Int Med 68 763, 1941 


Internal Medicine 
Course No 10 

Blood 

Bell Textbook of Pathology 
Maximow-Bloom Text Book of Histology 
Downey • Handbook of Hematology 

Ewald, O Die leukamische Retikidoendotheliose Deutsches Arch f klin Med 
142 222,1923 

Clough, P W Monocytic Leukemia Johns Hopkins Hospital Bulletin 51 148, 1932 
Downey, Hal Monocytic Leukemia and Leukemic Reticuloendotheliosis Handbook 
of Hematology 1274-1329 Paul B Hoeber, New York 1938 
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Ihc 1941 Yeaibook of Pdthologj and Immunology, pages 499-513 
Levine, Philip Am J Chn Path 11 898, 1941 

Lcmuc, Bin nham, Kalzin, and Vogel Am J Obs and Gynec 42 925,1941 
Watson, C T ' Heinoljtic Jaundice, Etc Ann Int Med 12 1782, 1939 
Castle, W B , and Slinot, G R • Pathological Physiology and Clinical Description of 
the Anemias Oxford Med pp 18, 23-117 1936 

Ham, Thomas Hale, and Castle, William B Studies on Destruction of Red Blood 
Cells Relation of Inci eased Hypotonic Fragility and of Erythrostasis to the 
Mechanism of Hemolysis in Certain Anemias Reprinted from Proceedings 
of the American Philosophical Society 82 No 4, 1940 
Rosenthal, N Henioi rliagic Diatliesis In Doivnev's Handbook of Hematology 
Sect YIII Paul Hoeber, 1938 

Livci and Bdiaiy Tiact 

!Martin, L Jaundice Intcinat Clinics 1 19, 1934 

Weir, J F , and Parch, W J The Relationship of Pam to Jaundice Ann Int Med 

4 1509,1931 

Bassett, A ^I, Althausen, T L, and Coltrin, GCA New Galactose Test for 
Differentiation of Obstructive fiom Parenchymatous Jaundice Am J Dig 
Dis 8 432, 1941 

Watson, C J Diseases of the Gall Bladdei and Biliary Tract In Cecil’s Textbook 
of Medicine 5th Edition Saunders & Company 1940 
Watson, C J Pyrrol Pigments In Downey’s Handbook of Hematology v IV 
Paul Hoeber and Co 1938 

Lord T W , and Andrus, W D Differentiation of Intrahepatic and Extra Hepatic 
Jaundice Response of Plasma Piothrombin to Intramuscular Infection of 2- 
Methvl, 1, 4 Naphtho Qumone, as Diagnostic Aid Arch Int Med 68 199, 
1941 ' 

Patek, A J, and Post, J Treatment of Cirrhosis of the Liver by a Nutiitious Diet 
and Supplements Rich in Vitamin B Complex J Clin Investig 20 481, 1941 
Thompson, W illiam P , Caughey, John L , Whipple, Allen O , and Rousselot, Louis M 
Splenic Vein Pressure in Congestive Splenomegaly (Banti’s Syndrome) Re- 
printed from J Clin Investig 16 No 4 (July) 1937 
Snell, Albert if Recent Advances in Treatment of Hepatic Disease Reprinted from 
Minnesota Medicine 23 551 (August) 1940 
Rousselot, Louis M The Late Phase of Congestive Splenomegaly (Banti's Syndrome) 
v\ ith Hematemesis but without Cirrhosis of the Liver Reprinted from Surgery 

5 No 1, 34-42 (July) 1940 

White Franklin W , Deutsdi, Emmanuel, Maddock, Stephen The Comparative 
Value of Serial Hippunc Acid Excretion, Total Cholesterol, Cholesterol Estei 
and Phospho-Lipid Tests m Diseases of the Liver Clinical Comparison of tlie 
Tests Reprinted from The American Journal of Digestive Diseases 7 No 
1, 3-7 (January) 1940 

White Franklin W , Deutsch, Emmanuel, and Maddock, Stephen The Comparative 
Value of Serial Hippunc Acid Excretion, Total Cholesterol, Cholesterol Ester 
and Phospho-Lipid Tests in Diseases of the Liver The Results of the Tests 
Reprinted from the American Journal of Digestive Diseases 6 No 9, 603-610 
(November) 1939 

Watson, C J Regurgitation Jaundice JAMA 114 2427, 1940 
White Franklin W The Galactose Tolerance and Urobilinogen Tests m the Dif- 
ferential Diagnosis of Painless Jaundice Reprinted from the American 
Journal of Digestive Diseases and Nutrition 4 No 5 (July) 315-325 
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Metabolism and Endoci mology 

Means, J H The Thyioid and Its Diseases Chapt VIII, X, XIV J B Lip- 
pincott Co , Phila , 1937 

Althausen, T L The Disturbance of Caibohydiate Metabolism in Hypei thyi oidism 
JAMA 115 101, 1940 

Althausen, T L, Lockhart, J C, and Soley, M H A New Diagnostic Test (Galac- 
tose) for Thyioid Disease Ain J Med Sci 199 342, 1940 
Bauer, W , and Camp, J D Malacic Diseases of Bone In Nelson’s New Looseleaf 
Suigeiy Thomas Nelson & Sons, New Yoik, 3 175N-177C, 1937 
Camp, J D Roentgenologic Changes in Malacic Diseases of Bone Radiology 26 
399-408 (April) 1936 

Jaffe, H L Resorption of Bone, a Considei ation of the Undei lying Piocesses Pai- 
ticularly in Pathologic Conditions Aich Surgeiy 20 355-385 (March) 

1930 

Hunter, Donald Studies in Calcium and Phosphoius Metabolism in Geneiahzed 
Diseases of Bones Proc Roy Soc Med 28 1619-1638 (October) 1935 
Eighth Rheumatism Review Annals of Internal Medicine Decembei, 1941 
Hench, P S The Diagnosis and Treatment of Gout and Gouty Arthritis Journal 
A M A February 8, 1941 

Ludwig, A O, Bennett, G A, and Bauei, Waltei A Rare Manifestation of Gout, 
Widespread Ankylosis Simulating Rheumatoid Arthritis Annals of Internal 
Medicine Jaiiuai}’’, 1938 

McQuairie, Irvine, Johnson, R M, and Zieglei, ]\I R Plasma Electiolyte Dis- 
turbance m Patient with H 3 'pei corticoadi enal Syndrome Contrasted with that 
Found in Addison’s Disease Endoci mology 21 762, 1937 
Wilson, D M , Power, M H , and Kepler, E J Alkalosis and Low Plasma Potas- 
sium in a Case of Cushing’s Syndrome A Metabolic Study J Clinical In- 
vestigation 19 701, 1940 

Albright, F, Parson, W, and Bloomberg, E Cushing’s Syndrome Inteipieted as 
Hyperadrenocoiticism Leading to Hypei gluconeogenesis Results of Treatment 
witli Testosterone Propionate J Clin Investigation 1 375, 1941 

Diseases of Gasfi o-wteshnal Tiact 

Cave, Henry W, and Thompson, James E Moitality Factois m the Suigical Tieat- 
ment of Ulcerative Colitis Annals of Surgery 114 46 (July) 1941 
Livingston, Edward M, and Pack, Geoige T End Results in Treatment of Gastric 
Cancel 

Allen, Arthur W, and Welch, Claude E Gastiic Ulcer The Significance of This 
Diagnosis and Its Relationship to Cancel Annals of Suigery 114 498-509 
(October) 1941 

Parsons, Langdon, and Welch The Curability of Caicinoma of the Stomach Suigeiy 
6 327-338, 1939 

Giaj’’, H K Carcinoma of Stomach Encouraging Results of Surgical Treatment 
Proceedings of Interstate Postgraduate Medical Assembly of North America 
(1940), 139-141, 1941 

Gray, H K, Walters, Waltman, and Priestlej^, J T Report of Surgery of the 
Stomach and Duodenum for 1940 Proceedings of the Staff Meetings of the 
Mayo Clinic 16 721-736 (November 12) 1941 
Fansler, W A The Origin of Polypi of the Large Bowel with Especial Reference 
to Adenoma Preliminary Report J A M A P5 1969-1970, 1930 
Kennedv, R L J , and Weber, H ]M Polvposis of the Colon in Children Am J 
Dis Child 42 69-76, 1931 
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S(.hnui.dcn, V , .ind Wcslliucs, II Zut Klintk uiid Pathologic dei Dickdai inpolj'pei 
und dcicn Kimischen und Pathologischanatoniischen Beriehungen 711m Dick 
darmkarzinom Dcutsclie Ztschr f Chir 202 1-124, 1927 
Wesson, H R, and Bargcn, J A Classification of Polyps of the Laige Intestine 
Proc Staff Meet Mayo Clinic P 7S9-794, 1934 
Bargcn, J Arnold Important Newei Concepts Concerning Cancer of the Intestines 
and Then Bearing on Management West Va Med Ji 27 No 10 (OctobeO 
1941 

Theiilis, M The Care of the Aged (geriatrics) Mosby (St Louis) 1941 
Boas, Ernest P Tieatment of the Patient Past FJtv Year Book Publ Chicago 
1941 

McLester, J S Bordei line States of Nutritive Failuie JAMA 112 2110-2114 
(May 27) 1939 

Schindler, R Early Diagnosis of Cancer of Stomach Reprint J939 from Journal 
National Cancel Institute 1 No 4, p 451 (Februaiy) 1941 Also in J A 
M A 115 1693 (November 16) 1940 

Caicy, J B Gastroscopic Observation of Postoperative Stomach Surg, Gynec and 
Obst 65 447 (October) 1937 

Moersch, H J, and Walters, Waltman Gastioscopic Observation of Postoperative 
Stomach Surg, Gynec and Obst 71 129 (August) 1940 
Carev, J B Gastroscopic Observation in Chrome Gastritis Am J Dig Dis 7 160 
(April) 1940 

Carey, J B Obserrations m Achlorhy'dria Am J Dig Dis (November) 1941 
Schloss, J, Ettingei, A , and Pratt, J Diagnosis of Diseases of Stomach by Gastro- 
scopic and X-ray Relief Studies Am J Med Sc 192 171 (February) 1937 
Templeton, R E, and Schindlei, R Diagnosis of Diseases of Stomach by Gastro- 
scopic and X-ray Relief Studies Am J Roent and Rad Therap 41 354 
(March) 1939 

Eusterman, G B . Peptic Ulcer Medical Management Minnesota Medicine 20 
765-769 (Decembei) 1937 

Eusterman-Balfour Text The Stomach and Duodenum Medical Treatment of Duo- 
denal Ulcei Qiaptei 13, pp 275-294 Medical Treatment of Gastric Ulcer 
Qiapter 28, pp 457-462 

Eusterman, G B Carcinomatous Gastric Ulcer, Misleading Results of Medical 
Therapy J A A 112 1 (Januaiy 3) 1942 

Cardiovasculcii System 

Clawson, B J Rheumatic Heart Disease Aineiican Heait Journal 20 454, 1940 
Clawson, B J Incidence of Types of Heart Disease Among 30,265 Autopsies with 
Special Reference to Age and Sex American Heart Journal 22 607, 1941 
Clawson, B J Syphilitic Heart Disease Syphilitic and Cutaneous Review 45 4 
1941 

Brown, James W Congenital Heart Disease John Bale Medical Publications Ltd , 
1939 

Abbott, M E Atlas of Congenital Heait Disease 1936 
White, P D Congenital Heart Disease Heart Disease 

Peters, H C , and Visscher, M B The Energy- Metabolism of the Heart m Failure 
and the Influence of Drugs upon It American Heart Journal 11 273, 1936 
Visscher M B The Energy Transfoimation by the Heart and the ^Mechanism of 
Experimental Cardiac Failure Pub No 13, American Association for the 
Advancement of Science, pp 176-183 

Harrison, Tinsley The Failure of the Circulation Williams and Wilkins Baltimore 
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Loeb, Robeit F Plasma Piotems in Plealth and Disease Repiiiited fiom New 
England Journal of Medicine 224 980-987, 1941 
Page, Irvine H Newei Aspects of Experimental H}pei tension Repimted fiom 
Publication No 13 of Ameiican Association foi the Advancement ot Science, 
pp 239-265 

Samuels, Saul S The Diagnosis and Tieatment of Diseases of the Peiipheial Arteries 
Oxford University Press New York 1936 
Brown, George E, Allen, E V and Mahoiner, Howard Thrombo-angiitis Obliterans 
W B Saunders Co Philadelphia 1928 

Collens, William S , and Wilenslqr, Nathan D Peripheial Vascular Diseases Charles 
C Thomas Springfield, Illinois 1939 

Infections Diseases 

Spink, W W The Pathogenesis and Tieatment of Staphylococcal Infections The 
New International Clinics 4 236 (December) 1941 
Spink, W W , Hansen, A E , and Paine, J R Staphylococcic Bacteremia Treatment 
with Sulfapyi idme and Sulfathiazole Arch Int Med 67 25, 1941 
Hoyt, W A , Davis, A E , and Van Buren, G Acute Hematogenous Staplydococcic 
Osteomyelitis JAMA 117 2043 (Decembei 13) 1941 
Kiefer, C S Streptococcal Diseases New Eng Ji Med 220 109 (January 19) 
1939 

Kiefer, C S , Ingelfinger, F J , and Spink, W W Significance of Hemolytic Strep- 
tococcic Bacteremia Arch Int Med 60 1084 (December) 1937 
Bliss, E A, Long, P H, and Feinstone, W H The Diffeientiation of Stieptococci 
and Its Relation to Sulfanilamide Tlierapy Soutli Med Jr 31 303 (March) 
1938 

Reimann, H A , and Havens, W P An Epidemic Disease of tlie Respiratory Tract 
Aidi Int Med 65 138 (January) 1940 

Ellis, R V, and McKinlay, C A Allergic Pneumonia Jr Lab and Clinical 
Medicine 26 1427 (June) 1941 

Spink, W W Sulfonamide Therapy Year Book Publishers, Inc , Chicago 1941 
Hitchens, A P , and Campbell, E P Communicable Diseases and Militaiy Medicine 
Medical Clinics of North America 25 1589 (Novembei) 1941 
Top, F H Handbook of Communicable Diseases The C V Mosby Company, St 
Louis 1941 

Cecil, Russell L The Control of Respiratory Infections Pieventive Medicine, New 
York Academy of Medicine P p 64 (June) 1939 
Dochez, H R , Mills, Katherine C , and Kneeland, Yale, Ji Filterable Viruses in In- 
fections of the Upper Respiratory Tract JAMA 110 p 127 (January 15) 
1938 

Diehl, H S , Baker, A B , and Cowan, D W Cold Vaccines An Examination 
Based on a Controlled Study JAMA 111 p 1168 (September 24) 1938 
Sherman, J B Prophylaxis of the Common Cold British Medical Journal 2 p 
903 (October 29) 1938 

Diehl, H S Medicinal Treatment of the Common Cold JAMA 101 p 2042 
(December 23) 1933 

Spink, W W , and Hoffbauer, F W Brucellosis (Undulant Fever) A Brief Review 
with Case Analysis Reprinted from The Journal-Lancet LXI No 1, 13 
(Januaiy) 1941 

Simpson, Walter M The Diagnosis and Management of Biucellosis Repunted 
fiom Ann Int Med 15 No 3 (September) 1941 
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Turlrculosis 
Course No 11 

Moiiogtajths 

AlcxMiidei, John The Collapse Theiap}' of Pulmonary Tuberculosis Thomas, 
Springfield, Illinois 1937 

Chapter b> Max Pmner on "Physiological Principles of Collapse Therapy and 
Pathology of Pulmonary Collapse ” 

Chapters by John B Barnwell on “ Pneumothorax ” 

Tuberculosis and Leprosy Sjniposiuin Senes Amer Assoc Adv Science, 1938 
Terplan, K Anatomical Studies on Human Tuberculosis Suppl Amer Rev 
Tubeic 42 1 (Aug) 1940 

Lurie, M B Heredity, Constitution and Tubeiculosis Suppl Amer Rev Tuberc 
44 1 (Sept ) 1941 

S\\eanj,H C Age Moipliolog}' of Primarj' Tubercles Published by C C Thomas, 
Springfield, Illinois 1941 

Ttiboculosts of Tiachca and Bionchi 

Barm\ell, J B, et al Ulcerative Tuberculous Tracheobronclntis Amer Rev 
Tuberc 36 8 (July) 1937 

Bugher, J C, et al Tuberculous Tradieobronchitis Its Pathogenesis Amei J 
Med Sc m 515 (April) 1937 

Ornstem, G G, and Epstein, I G Tuberculosis of the Major Bronchi, etc Quart 
Bull Sea View Hosp 3 109 (Jan ) 1938 

Riggins, H McL Tracheobronchial Tuberculosis, etc Trans 35th Annual Meeting 
Nat Tuberc Assoc, 1939 

^Ijerson, M C Tuberculosis of the Trachea and Bronchi JAMA 116 1611 
(April 12) 1941 

Plat) opuhuonary Ftshila 

Matsuzawa, D The Beliaviour of Pneumothorax Gases in the Early Period of Arti- 
ficial Pneumothorax Quart Bull Sea View Hosp 2 363, 1937 
Matsuzawa, D The Diagnosis of Pleuro-Pulmonary Fistula by Pneumothoiax Air 
Analysis Quart Bull Sea View Hosp 4 286 (Apnl) 1939 
Coryllos, P , and Welkmd, A The Diagnosis of " Silent ” Broncho-Pleural Fistula by 
Pleural Gas Analysis Quart Bull Sea View Hosp 4 377 (July) 1939 
Matsuzawa, D The Effect of Pneumothorax Pleuritis and Effusions Upon the Be- 
havior of Pneumothorax Cases Quart Bull Sea View Hosp 5 40 (Oct ) 
1939 

Matsuzawa, D A Gas Sampling Tube with a Manometric Attachment for the Study 
of Pneumothorax Gases Quart Bull Sea View Hosp 5 186 (Jan ) 1940 
Matsuzawa, D Diagnosis of Broncho-Pleural Fistula m Tuberculous Empyema 
Quart Bull Sea View Hosp 6 50 (Oct ) 1940 
Welkmd, A and Herman, M Rapid Re-Expansion of Lungs, Pleural Lavage with 
Oxygen Quart Bull Sea View Hosp 4 153 (Jan ) 1939 

Gastric Lavage, Monaldt Suction, Pneumo-pa it onemi, etc 

Kayne, G G , Pagel, W , and O’Shauglmessy, M Pulmonary Tuberculosis Oxford 
University Press, 1939 

Qiapters on Allergy, Immunity and Pathogenesis 
Miller, J A, and Wallgren, A Pulmonary Tuberculosis in Adults and Children 
N Y Ndson 1939 

Rich, A R , and McCordock, H A An Inquiry Concerning the Role of Allergy, Im- 
munity and Other Factors of Importance in the Pathogenesis of Human Tu- 
berculosis Bull J H Hosp 44 2/3, 1929 
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Millei, J A Haeniatogenous PulmonaiA Tiibci culosis Aniei Rev Tubeic 29 
489, 1934 

Roper, W H, and Oiduay, W H Gastiic Lavage in Adults with Puhnonaiy Tu- 
bei culosis Amer Rev Tuberc 42 543, 1941 
Mishulow, L, Keieszturi, C, and Hauptman The Deinonsti ation of Tubercle Bacilli 
in the Sputum, Faeces and Stomach Contents of Tuberculous Children Amer 
Rev Tuberc 29 471, 1934 

Banyai, Andrew L Theiapeutic Pneumo-peritoneum Amer Rev Tuberc 29 603, 
1934 

Salkin, David Pneumo-pei itoneum in Intestinal Tubei culosis Amer Rev Tubeic 
32 435, 1936 

Brown, L , and Sampson, H L Intestinal Tubei culosis Lea and Febigei 1930 
Trimble, H G, and Wardrip, B H Pneumo-pei itoneum m Tieatment of Pulmonaiy 
Tuberculosis Amer Rev Tuberc 26 111, 1937 
Goldman, A, Biunn, H, and Ackerman, L Tubei culous Cavities Obseivations 
on Trans-pleural Decompression Amei Rev Tuberc 42 151, 1931 
Guggenheim, A, and Finkelstem, M Continuous Tiansthoiacic Aspiration of Pul- 
monary Cavities Rky Mt Med J 22 45, 1941 
Eloesser, L Blocked Cavities in Pulmonary Tuberculosis J Thor Surg 7 1, 1937 
Kupka, E, and Wells, R Technique of Cavity Aspiiation (Monaldi), Amei Rev 
Tuberc 42 401, 1940 

Kupka, E , and Bennett, E S Monaldi’s Suction Aspiration of Tuberculous Cavities 
Amer Rev Tubeic 42 614, 1940 

Sill costs Bthliogtaphy 

Fust, Second, Third and Fouith Saranac Laboiatoiy Symposia on Silicosis Edited 
by B E Kuechle, Wausaw, Wisconsin 1934, 1935, 1937 and 1939 
Tuberculosis in Industry, 1940 The National Tuberculosis Association, 1790 Bioad- 
way, New York City 

National Silicosis Conference, Bulletin No 21 Paits 1, 2, 3, and 4 1938 U S 

Dept of Labor, Washington, D C 

Teleky, R Pneumoconiosis 1938 Supplements to the encyclopaedia entitled, “ Oc- 
cupation and Health” The International Labour Office, 734 Jackson Place, 
Washington, D C 

Middleton, E L Silicosis 1938 Supplements to the encyclopaedia entitled “ Oc- 
cupation and Health” The International Laboui Office, 734 Jackson ‘Place, 
Washington, D C 

Amor, A J X-ray Atlas of Silicosis Williams and Wilkins Co, Baltimoie, Md, 
1941 

Join nals 

American Review of Tuberculosis 
Quarterly Bulletin of the Sea View Hospital 

Excellent reviews on tuberculosis and other acute chronic pulmonaiy disorders 
may be found in review articles in the following journals 

American Journal of Medical Science 
Ai chives of Internal Medicine 
New England Joui nal of Medicine 


Announcements 

Charles H Svift, chairman of the board of directors of Swift & Company, has 
announced the establishment of a series of fellowships for research in nutrition The 
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fellowships aie uitended lo aid the fedeial government m its long-range national 
nutrition pi ograin 

The fellow’ships piovide for special lesearch to be undei taken in laboratories of 
unneisities .iml medical schools with funds which the company has set aside as grants 
111 aid, beginniiig Novembei 1, 1941 The fellowships will be for one year but may be 
renew'cd where the project w'anants it Any fundamental study of the nutritive 
pioperties of foods or the application of sudi information to impiovement of tlie 
^Vnicrican diet and health w’ill be eligible foi consideration for a grant 


Ihe Medical and Surgical Relief Committee of America, 420 Lexington Avenue, 
New Yoik, N Y, has as its objective to make up, through the cooperation of a na- 
tionwide committee of some 350 prominent physicians and surgeons, shortages in 
surgical and medical supplies in America On December 15, 1941, at the request 
of Major Angelo J Rossi, of San Francisco, two complete medical catastrophe units 
were shipped to tlie West Coast — the shipment being made in keeping with the Com- 
mittees new policy of concentiating futuie activities on furnishing aid to American 
hospitals and other organizations wdiere diey are required for emergency use Ar- 
rangenieiits are now' uiidei waj' to send similai first-aid medical and surgical units to 
hospitals in the States of New' York, Soutli Carolina, Maine and Vermont in response 
to urgent requests 


The next annual meeting of the Mississippi Valley Medical Society will be held 
Septeinbei 30 to October 2, 1942, at Quincy, 111 


The 71st Annual Meeting of the American Public Health Association will be held 
in St Louis, Mo , October 26-30, 1942 


The biennial meeting of the Rocky Mountain Medical Confeience will be held in 
Albuquerque, N M , May 18-20, 1943 


The Dallas Soutliern Clinical Society will hold its 14tli Annual Spring Clinical 
Conference March 23-26, 1942 Among the honoi guests at this meeting will be 
Dr Edw’ard G Billings, F A C P , Associate Professor of Psychiatry, University of 
Colorado School of Meicine, and Director of Psycliiatiic Liaison Department, Col- 
orado General and Colorado Psychiatric Hospitals, Denver, Dr Lewis M Hurxthal, 
F A C P , Physician-in-Charge, Department of Internal Medicine, Lahey Clinic, 
Boston, Mass , and Dr Andrew C Ivy, F A C P , Nathan Smith Davis Professor of 
Physiology and Pharmacology, Northwestern University Medical School, Chicago, 111 


Dr Harold Swaiiberg, F A C P , Quincy, 111 , who is Secretary of the Mississippi 
Valley Medical Society, has announced that the Society offers annually a cash prize 
of $100 00, a gold medal, and a certificate of award for tlie best unpublished essay on 
any subject of general medical interest (including medical economics) and practical 
value to the general practitioner of medicine Certificates of merit may also be 
o-ranted to the physicians whose essays are rated second and third best Contestants 
must be members of the American Medical Association who are residents of the 
United States The winner will be invited to present his contribution before the next 
annual meeting of tlie Mississippi Valley Medical Society at Quincy, 111 , September 
30-October 2, 1942, the Society reserving the exclusive right to first publish the 
essay m its official publication, the Mississippi Valley Medical Jownal Contributions 
shall not exceed 5000 w'ords, be typewritten in English in manuscript form, submitted 
in five copies and be leceived not later than Maj' 1 1942 
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OBITUARIES 

CAPTAIN JESSE BUNDREN HELM 

Captain Jesse Bundien Helm, Medical Corps, U S Navy, retired, died 
in the Garfield Hospital, Washington, D C , November 26, 1941, of hyper- 
tensive heart disease, at tlie age of 56 

Captain Helm was born in Tennessee m 1885 He attended the Ed- 
wards Seminary at White Pine, Tenn , and received his medical degree in 
1911 from the University of Louisville School of Medicine He entered 
the Naval service July 20, 1913, and served in various positions until August 
1, 1940, when he retired for disability incurred in the line of duty He was 
a member of the Southern Medical Association and Fellow of the American 
Medical Association, and had been a Fellow of the American College of 
Physicians since 1936 

DR JOHN ARTHUR ALVAREZ 

Dr John Arthur Alvarez was bom August 13, 1905, at Fort Smith, 
Ark His academic education was received at the University of Arkansas, 
at Fayetteville, from which he was graduated with the degree of B A in 
1926 He graduated from Tulane University of Louisiana School of Medi- 
cine, New Orleans, in 1930, after which he seived a two-year internship at 
the Chaiity Hospital in that city He served as resident physician at St 
Joseph’s Infirmary in Houston, Tex , in 1932, and then spent two years in 
the Department of Medicine of the Harvard Medical School and the Peter 
Bent Brigham Hospital, Boston, Mass Dr Alvarez entered the practice 
of Internal Medicine in Houston, m 1934, and rapidly became one of the 
leaders in his chosen profession He was a member of the Staff of the 
Medical Clinic of the Hermann Hospital, and an Associate in Medicine at 
St Joseph’s Infirmary in Houston He was a member of the Harris County 
and Texas State Medical Societies, American Medical Association and 
American Heart Association He was a Diplomate of the National Board 
of Medical Examiners and of the American Board of Internal Medicine, and 
since 1940 had been a Fellow of the American College of Physicians 

Dr Alvarez died on October 19, 1941, as a result of a fibrosarcoma of 
the chest wall with lung metastasis, after an illness of several months Dur- 
ing these months Dr Alvarez persisted in the pursuit of his usual duties and 
his fortitude and resignation were a support to his family and an object 
lesson to Ins colleagues He is survived by his wife, his mother, and two 
sons 

The medical profession of Houston and all Texas has lost a most capable 
physician and a sincere friend 

M D Levy, M D , F A C P , 

Governor for Texas 



COLLEGE NEWS NOTES 


215 


DR MARK TAD MORGAN 

Di l^Iaik Tad Moigaii (Associate), Dayton, Ofno, died Octobei 8, 1941, 
at Middletown, Ohio He was born May 7, 1902, in Middletown, Ohio, and 
received both Ins pre-inedical and medical training at Ohio State University 
College of Medicine, receiving his M D. degree in 1929 He entered the 
Medical Corps of the U S Army and served at various stations in this 
countiy and in Hawaii until August 31, 1940, when he letired for physical 
disability He had attained the rank of Captain 

From Decembei, 1940, until the time of his death he was associated in 
practice with Dr Warren C Breidenbach, F A C P , Dayton, Ohio He 
was Junior Chest Consultant to the Miami Valley Hospital , a member of the 
staff (Diseases of the Chest), Good Samaiitan Hospital, and Assistant to the 
Director, Stillwater Sanatorium 

From both a medical and personal standpoint Dr Morgan was outstand- 
ing, and his death was a deep blow to those associated with him 

DR IRA A DARLING 

Dr Ira A Darling died suddenly at 9 30 p m , October 10, 1941, at tlie 
Torrance State liospital, Torrance, Pa , where he had been superintendent 
since 1940 The immediate cause of death was coronary thrombosis 

Dr Darling was born on March 9, 1888, at Aolcott, Vermont He was 
left an orphan at an early age and moved to Meredith, New Hampshire, 
wheie he lived until he was ready to begin his pre-medical education, which 
was obtained at the Tilton Seminary, Tilton, New Hampshire He entered 
the University of Vermont Medical School in 1907 and graduated in 1911 
After a year’s internship at the Lynn Geneial Hospital he joined the medical 
staff at the Warren State Hospital, Warren, Pa , where he served as as- 
sistant physician and assistant superintendent under tliat outstanding neuro- 
psychiatric administrator. Dr Plarry Mitchell 

Dr Mitdiell and Dr Darling early recognized tliat the sound approach 
to neuropsychiatrjf was by means of a tliorough physical as well as mental 
survey Hence, they established at the Warren State Hospital a modern, 
well-equipped laboratory under the direction of a competent pathologist so 
tliat their patients could have the benefit of thorough scientific study They 
also recognized the value of physical and occupational therapy and recreation 
in the restoration of their patients to as near a normal state of health as 
possible 

When Di Mitchell died in 1933, it was but natural that the board of 
directors should appoint Dr Darling as superintendent He continued as 
a most efficient administrator of the hospital until 1936 when a change in the 
state administration supplanted the boards of directors and superintendents 
with its own appointees for political and pationage reasons It will m ee 
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be a fortunate day when tlie administrators of our state and municipal in- 
stitutions of health are career men instead of political appointees 

Dr Darling with his administrative experience, professional attainments 
and chaiacter easily won through civil seivice competitive examinations tlie 
appointment of superintendent of the Springfield State Hospital of Sykes- 
ville, Maryland, where he served with ability and distinction until 1940 

In the meantime, tliere had been another change of administration in 
Pennsylvania, and he was called back to be superintendent of the Torrance 
State Hospital during a period of reconstruction and reorganization While 
he was at Torrance less than two years, his associates tliere acclaim his 
ability as an organizer and administrator 

Dr Darling was always a loyal and public spirited citizen During the 
first world war, he was commissioned a First Lieutenant m the Medical 
Reserve Corps on December 28, 1917 He served with the American Ex- 
peditionary Force m France, partly with Base Hospital 89 and partly with 
the 138th Field Artillery He was discharged from service in January, 
1919, and resumed his duties at the Warren State Hospital In the present 
emergency he was appointed by tlie Governor as consultant m neuropsy- 
chiatry for Pennsylvania Local Draft Board, Area No 8 

At the time of his death. Dr Darling was a member of his county and 
state medical societies, of the Pittsburgh Neuropsychiatnc Society, a Fellow 
of the American Medical Association, a Fellow of the American Psychiatric 
Association, a Fellow of the American College of Physicians, a Diplomat of 
the American Board of Psychiatry and Neurology, and a member of the 
Executive Committee of the Mental Hygiene Division Public Chanties 
Association of Pennsylvania 

Dr Darling is survived by his wife, Mrs Jennie McGill Darling, and 
his daughter. Miss Ella Darling, both residing at Williamsport, Pa 

Frederick B Utley, M D , F A C P , 

Pittsburgh, Pa 

LIEUT -COL GERALD ROSS BURNS 

Dr Gerald Ross Burns died on November 16, 1941, a few days after he 
had undergone an emergency operation He became ill while on duty at 
Debert, N S , where he was serving with His Majesty’s Army as officer in 
charge of medicine. No 7 Canadian General Hospital 

Though only about 40 years of age. Dr Burns held an enviable record 
in the field of medicine He also took an active part in community affairs 
and other varied interests, and there are many institutions in Halifax that 
will niouin the passing of a true benefactor who gave much of his time, skill, 
and substance to charitable works 

Surviving Dr Burns are his wife and two small children , his mothei , two 
brotliers. Right Rev W J Burns and Rev Dr John E Burns, and two 
sisters. Miss Eileen and Miss Eveleen 
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Dr Burns iccenecl his BA clegiee fiom St Mai>s College, Halifax, 
and his medical degiecs from Dalhousie University Following graduation, 
he Mas Assistant Superintendent of the Nova Scotia Sanatorium and latei 
took a postgraduate course at the Univeisity of Pennsylvania For the 
past ten years he acquitted himself honorably and well as a specialist m in- 
tcinal medicine, as Assistant Professoi of Medicine at Dalhousie, and in 
many other impoitant medical posts at Halifax, NS He entered upon his 
aimy duties at the outbreak of Mai and gave all his time and energy to war 
M'ork, in mIucIi his achievements M’ere notable, and only his untimdy death 
pi evented him from serving Ins counti)^ oACiseas He had been a fellow of 
the American College of Physicians since 1938 

Patriot, physician and teachei he Mas buried on November 16, sur- 
lounded as a Christian medical officei should be by members of the clergy, 
ami}’, medical profession, medical students, former patients and friends , and 
with the last impressive rites of his chuich and the full military honors 
of the army of His Majesty the King, in whose unifoim he answered the 
call to higher and fuller service 

J W Macintosh, M D , F A C P , 

Halifax, N S 


COLONEL M a DAILEY 

Di Michael Andrew Dailey, Colonel, Medical Corps, U S Army, Sur- 
geon Third Coips Area at Baltimore M^as fatally injured on October 27, 1941, 
when the automobile in which he was leturning to Baltimore from Fort 
Meade, Maryland, Avas struck by an express tram at Jessup station Lieut 
Colonel HoM'ard E Ashbuiy of the Army Medical Reserve, formerly Sur- 
geon of the 4th Infantry Md N G , who was riding with Colonel Dailey 
M^as seriously injured 

Colonel Dailey was born on October 31, 1882, in North Easton, Mass 
He was graduated from Dartmouth College in 1904 and from the Harvard 
Medical School in 1907, following which he served an internship in the Bos- 
ton City Hospital He was commissioned m the medical leserve corps of 
the Army in September 1911 and sent to the Army Medical School in Wash- 
ington Following graduation here he was commissioned m the regular 
corps on May 12, 1912, and ordered to Fort Sheridan, Illinois Following a 
tour on the Mexican bordei at Fort Bhss, Texas (1913-14) he served two 
years in the Philippine Islands (1914-16) The World War found him m 
Fort Yelloivstone, Wyoming, from which station he was ordered m August 
1917 to Neiv York City to take command of Base Hospital No 3 which 
was being organized at the Mount Smai Hospital In February the unit 
sailed for Europe and m May was operating at Vauclaire m the Department 
of Dordogne He commanded this unit until October 1918 Later he was 
on hospital duty at Rennes, Ill-et-Vilame Returning to tire United States m 
November 1919, he served for foui years m posts m Texas and then was 
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transferred in December 1923 to the post of assistant to the Surgeon, Sixth 
Corps Area in Chicago Always a keen student of internal medicine, he 
was detailed m December 1927 to Beaumont General Hospital as head of the 
medical service In 1932 he was transferred to a similar position m the 
Walter Reed Hospital in Washington A recent duty was the command of 
Gorgas Hospital at Ancon m tlie Canal Zone, from which service he returned 
in August 1941, talcing over the place in the Corps Area Headquarters at 
Baltimore 

Colonel Dailey was one of the Aimy’s notable specialists in internal medi- 
cine His preparation for this work included a course at the Mayo Clinic 
He was a fellow of the American College of Physicians and a diplomat of the 
American Board of Internal Medicine 

Colonel Dailey was married to Joeen Maigaret O’Brien, who with two 
sons and a daughter, survives him 

A large funeral cortege accompanied the remains from Baltimore to the 
Memorial Chapel at the Army Medical Center on October 30, where services 
were conducted by Chaplain Edward J McTague of Walter Reed Hospital 
Interment was m Arlington National Cemetery 



HISTORY OF PIONEER MEDICAL PRACTICE 

IN ST. PAUL” 


By J M Armstrong 

In the )^cai 1847, Dr John Jay Dewey established himself at Saint Paul’s 
Landing, now known as Saint Paul Dr Dewey was a youngei brother of 
the Governoi of Wisconsin Teriitoiy and as Wisconsin was about to become 
a state, it was suinnsed that a new teiiitoiy would be set up to the west, and 
that the capitol of the new teiiitoiy would be a desirable place to settle 
This we beheA^e was the leason that influenced Dewey to come here 

At that time oui population numbeied about foity Dr Dewey was a 
man of 25, had giaduated fioni the Albany Medical College in March of 
that year, and remained here until his death m 1891 

When Minnesota Territoiy was established in 1849 with Saint Paul as 
its capitol, the tOAvn took on a rapid growtli, there being about 300 inhabitants 
b)' the end of the year, and the number of physicians increased to six Dr 
Thomas R Potts became the fiist president of the Trustees of the town, and 
Di David Day, Registei of Deeds Both these men were graduates of the 
Umveisity of Pennsylvania and both resided here the rest of their lives 

From this time on the town increased lapidly in population and not a 
few medical men made a trial of the piactice of their professions here Many 
of them remained but a shoit time, moving to other parts of the territory 
as settlement piogressed 

In 1853 the first medical society m the teiritory was organized m Saint 
Paul, called “ The Minnesota Medical Society ” At that time there were 
about 20 medical men in the territoiy, and 13 of them responded to the call 
of the organizers This society lived until 1857, when the last annual meet- 
ing was held in St Ansbur)’-, now part of Minneapolis The financial panic 
of that year undoubtedly was the cause of its demise 

In 1850, Saint Paul had a population of 10,279, so one can see that 
giowth was considerable However, fur trading, the exportation of pine 
lumber and cranberries Avere the only industries 

In the year 1853, the cornerstone of our fiist hospital, and the first in tlie 
territory, Avas laid, but it did not open for patients until 1855 In 1854 and 
1855 oui city Avas in\aded by an epidemic of Asiatic cholera Avliich took its 
toll of both immigrants and lesidents, and put a severe test on the toAvn 

In 1857 the predecessor of St Luke’s Hospital was established It was 
not until many years later that other hospitals Avhich now numbei 16 were 
established At piesent these hospitals can care foi 2,863 patients, and have 

261 bassinets 

*The American College of Physicians will hold its Twenty-Sixth Annual Session in 
St Paul, April 20-24, 1942 
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In 1860 the Saint Paul Academy of Medicine and Surgeiy, our first local 
medical society, was formed It was a most successful organization A 
medical libiary was established, a laboratory put m operation, and a micro- 
scope and an electrical machine purchased Some instruction to medical 
students was also given by its members m its halls Unfortunately for this 
society, the Civil War interfered with its functions as all its members went 
into the army When the war was over many new practitioners had settled 
in Saint Paul, and it was thought that since the members of the Academy 
could not take in the newcomei s without sacrificing their funds, and since all 
had to recoup their foi tunes, it would be wisest to disband The lot that had 
been purchased for a home was sold, the books in the library returned to the 
donors, and the laboratory apparatus disposed of 

Informal medical meetings were held here until our Ramsey County 
Medical Society was organized in 1870, a year later than our present State 
Association Since then our Society has had a prosperous career and many 
local and special medical societies have been organized 

Medical journalism and medical teaclnng started in Minnesota this same 
year, 1870, with the establishment of the N’orthwestern Medical and Surgical 
Journals, and the opening of the Saint Paul Medical College in Saint Paul by 
Dr Alexander J Stone The journal, a quarterly, lasted four years and the 
Medical School until 1888 when the medical department of the University of 
Minnesota was established in Minneapolis with practically the entire teaching 
staff of the Saint Paul School on the faculty 

Since 1870 Saint Paul has been well known as a medical center, and many 
eminent physicians have practiced their profession here. The Medical Jour- 
nal now known as the Journal-Lancet, was established m Saint Paul by Dr 
Stone m 1881, but is now published m Minneapolis 

In 1899 the Saint Paul Medical Journal was started by the Ramsey 
County Medical Society and continued until 1917 when “ Minnesota Medi- 
cine,” tlie organ of the State Medical Association, was established, the Saint 
Paul Journal agreeing to disband its publication to protect the new journal 
The Ramsey County Medical Society has, since 1899, a well equipped and 
maintained medical library, adequately housed and supported, with a trained 
medical librarian in charge and containing 25,000 books and bound journals 
The funds to support this library are derived from interest on a fund ac- 
cumulated from the sale and manufacture of surgical ligatures, which enter- 
piise was started by Dr Edward Boeckmann over 40 years ago, and also 
from profits fiom the now defunct Saint Paul Medical Journal 

The medical practitioners of Saint Paul are proud of their past histoi} 
and optimistic that their professional standing for the future is assured 
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In a previous communication ^ it was demonstrated tliat about 85 per cent 
of patients with cancer of the gastrointestinal tract had abnormally low 
plasma levels of vitamin A In the majority of these patients the levels were 
considered to be due to an inability of the livers of the patients to store the 
vitamin or to distribute it properly It thus became desirable to study in 
greater detail the hepatic function of patients having cancer of the gastro- 
intestinal tract, to coi relate, if possible, the existence of hepatic dysfunction 
witli the presence of the cancer , and finally, to note what relation the hepatic 
function might bear to the ability of patients to withstand operative pro- 
ceduies and to their postoperative course 

It was believed tliat an estimation of liver function in each patient could 
be obtained from the results of tests which measure the ability of the liver to 
synthesize, store, conjugate and excrete metabolites Such studies were 
made of four groups of individuals (o) normal adults, (&) patients with 
atrophic gastritis and leukoplakia of the oral mucosa, (c) patients with cancer 
of the gastrointestinal tiact, and (d) individuals whose neoplasm had been 
successfully removed by surgery 

The existence of hepatic dysfunction in patients with cancer of the gastro- 
intestinal tract is especially important because they are frequently subjected 
to prolonged anesthesia and to extensive surgical procedures which, by them- 
selves are injurious to normal livers ® Further injury to an already dam- 
aged organ may give use to seiious problems in postoperative care 
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Clinical Material 

Twenty-five normal individuals weie studied as controls to establish the 
normal incidence of hepatic dysfunction as measuied by the tests employed 
in tins investigation The subjects were adults of both sexes, from 20 to 65 
years of age, and all apparently in good health 

The cluneal material studied consisted of four groups of patients The 
first group included 62 patients with cancer of the alimentary tract Five 
of these had cancer of the esophagus, 39 cancer of the stomach, and 18 cancer 
of the large intestine The presence of a malignant epithelial neoplasm was 
established by one or more of the usual methods — namely, roentgenography, 
biopsy, endoscopy, or laparotomy Forty-seven of the patients provided an 
opportunity for gross examination of the liver, either at operation or autopsy 
In 15 instances metastatic nodules m the liver were found, but in none were 
they sufficiently extensive to suggest the possibility of anatomical impair- 
ment of hepatic function Twelve of the patients with gastric cancer were 
employed only for a study of the cause of the hypoproteinemia associated 
with this disorder 

The patients with cancer of tlie esophagus and stomach received pre- 
operatively liberal, well-balanced, hospital diets However, three of the five 
patients with esophageal neoplasm were fed through gastrostomy tubes 
but these also were considered to receive adequate nutrition Alost of the 
individuals with cancer of the large bowel received preoperatively diets low 
in meat and rich in carbohydrate Considerable vitamin supplements were 
not administered preopeiatively to any of the patients 

Deep roentgen therapy was administered preoperatively to the pelvic 
region of 15 of the 18 patients with cancel of tlie large bowel 

The second group comprised 19 individuals whose gastrointestinal neo- 
plasm had been surgically removed In 12, the lesion oiigmally was of the 
stomach, and in 7, of the large bowel At tlie time of laparotomy a hepatic 
metastasis * was believed to be present m only one of 19, and that patient is 
now alive five years after operation The studies weie made from three 
months to 10 )^ears after operation, and at that time no evidence of neoplastic 
disease was found 

The third group consisted of eight patients with atrophic gastritis In 
all, the presence of the lesion was proved by gastroscopic examination, and 
all had symptoms referable to their disease 

The fourth group of patients represented 21 routine admissions to the 
Head and Neck Service of the hospital All had leukoplakia of the oial 
mucosa and none had either cancer or syphilis 

No patient m any of the groups studied had any evidence of primary 
disease of the liver such as cirrhosis or hepatoma 

*This metastatic nodule was not biopsied 
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IMethods 

Lnci function studies weie not made on an} patient until an adequate 
diet had been taken for at least two days All the venepunctures were done 
in the morning when the patients were fasting The observations on the 
patients AMth cancer of the gastrointestinal tiact always weie made pre- 
operatuely, and in many cases postopei atively also 

The pi ocediires employed u ere as follows 

1 Plasma Piothiomhin The so-called “bedside” technic of Wainei, 
Bnnkhouse, and Smith ^ was employed The values obtained have been 
found here and elsewhere to check very closely with the actual prothrombin 
levels as detei mined by the two-stage titration procedure 

2 Scrum Bilu uhxn The measurement of serum bilirubin was made by 
the method of Soffer and Paulson ® The extraction of bilirubin with acetone 
may not be quantitative, and this source of error would result in low values 

3 Scrum Proteins The falling drop technic of Weech was employed, 
and the serum albumin and globulin by the technic described by Robinson 
et al ® 

4 V itamm A The method described in the previous communication ^ 
\\ as used 

3 Ufiuaiy Excretion of Ghicmonates These compounds were meas- 
ured by the technic of Maugham et al ® 

6 Mean Corpusculai Volume of Eiytluocytes This was determined m 
whole citrated-oxalated blood as described by Wmtrobe 

7 Urinaiy and Fecal Excietwn of Ui obihnogen The method of Wat- 

son was used 

8 Serum Cliolesteiol and Cholesterol Esteis These were measured in 
the serum by the method of Schoenheimer and Sperry 

Hepatic abnormality was considered to be present when ( 1 ) the plasma 
prothrombin level was less than 85 per cent of the normal, (2) the serum 
bilirubin was above 1 0 mg per cent, (3) the total serum protein content was 
less than 6 6 grams per cent, and the albumin was less than 4 0 grams per 
cent associated with a globulin of more than 2 0 grams per cent, (4) the 
plasma level of vitamin A was less than 132 U S P units in males and 103 
U S P units in females, (5) tlie urinary excretion of glucuronates was less 
than 300 mg per day, (6) tlie mean corpuscular volume of erythrocytes was 
greater than 94 /t ® , (7) the free cholesterol was more than 33 per cent of the 
total, (8) tlie urinary excretion of urobilinogen was more than 2 0 mg per 
day when the fecal output of the pigment was normal, and (9) hepatomegaly 
was demonstrable 

Results 

The studies described in this communication may be grouped under two 
headings {A) The results of liver function studies m nonnal individuals and 
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in patients A\ith cancel of the gastiomtestinal tiact, and (B) Evidence to 
explain the abnoinial functions discoveicd in those patients 

^ The RcstiUs of Lwc) Function Studies in Not inn! Adults and m Patients 
xvith Cancel of the Gaxti ointestinal Tiact 

1 Noiiual Adults Twenty-five individuals were studied and the results 
are picsented in figure 1, table 1 None had hepatomegaly or decreased 
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Results of Liver Function Studies on Normal Individuals 


Indi- 
\ idtial 

Sex 

\Ee 

Diet 

Ilcpa- 

tomeg- 

alj 

Plastni 
Vita- 
min A 
USP 
units 
per 
cent 

1 

i 

Plasma! 
Caro- 
tene, 1 
mg 
per 
cent , 
1 

Plasma 

Pro- 

tlirom- 

bm, 

per 

cent 

Serum 

Pro- 

tein 

gm 

per 

cent 

Free 

Cholesterol/ 
Cholesterol 
Esters mg 
per cent 

Mean 

Cor- 

puscu- 

lar 

Vol- 

ume 

u» 

Serum 

Bili- 

rubin, 

mg 

per 

cent 

Urine 

Glucu- 

ronate 

Excre- 

tion 

mg 

per 

day 

J A 

M 

28 

A* 

No 

150 

0 22 i 

100 

73 

70 2/140 1 

91 

SO 

816 

D.T 

F 

22 

A ' 

No 

152 1 

0 27 ' 

100 

7 2 

49 5/125 7 

92 

45 

340 

A B 

F 

23 

A 

No 

170 

0 195 

100 

7 7 

48 9/101 1 

84 

60 

423 

A R 

F 

21 

A 


143 

017 

100 

74 

48 3/103 9 

88 

90 

342 

U H 

F 

26 

A 

No 

92 

0 40 

100 

68 

63 9/149 9 

92 

SO 

464 

N N 1 

F i 

22 1 

A 

No 

112 1 

0 12 i 

100 

74 1 

56/124 5 

89 

50 


L W 

M 

28 

A 

No 

162 

0 2551 

100 

70 

63 6/115 2 

92 

75 

386 

H F 

F 

41 

A 

No 

185 

0 25 1 

100 

66 

58 1/153 4 

94 

50 

1095 

A G 

F ! 

30 

\ 

No 

115 

0 30 1 

100 

78 

44 2/104 6 

77 

58 

446 

M P 

F 

37 

A 

No 

190 

0 145i 

100 

72 

42 4/116 9 

93 

45 

675 

V W 

F 

24 

A 

No 

104 

0 10 i 

100 

70 

46 8/123 5 

96 

75 

362 

N T 

M 

50 

A 

No 

140 

0 08 ! 

100 

78 

74/188 

90 

75 

565 

N Y 

M 

27 1 

A 

No 

178 

0 13 

100 

72 

62 2/129 4 

90 

45 

649 

M D ! 

M 

29 

A 

No 

163 

0 19 

100 

7 1 

53 2/129 8 

94 

45 

414 

K S 

F ‘ 

35 1 

A 


152 

0 16 

100 

68 

61/130 

76 

90 

326 

P R 

M 

32 

A 

No 

200 

0 32 

100 

70 

49/120 9 

83 

SO 

362 

W D 

M 

60 

A 

No 

220 

0 23 

100 

7 2 

72 7/178 4 

94 

65 

280 

S E 

F 

24 1 

A 

No 

ISO 

0 38 

100 

70 

60 6/120 9 

93 

1 70 

383 

G R 

F 

65 

A 

No 

250 

0 60 

100 

69 

1 125 3/224 6 

92 

60 

289 

A S 

F 

25 

A 

No 

150 

0 52 

94 

68 

63 5/174 9 

93 

65 

356 

B L 

F 

68 1 

A 

No 

140 

0 11 

67 

69 

44 8/113 8 

77 

65 

770 

J s 

M 

61 

A 

No 

225 

0 10 

100 

73 

70 2/208 8 

90 

60 

308 

C B 

F 

50 1 

A 

No 

268 

0 215 

100 

72 

62 9/163 1 

98 

65 


A G 

F 

28 

A 

No 

105 

0 32 

i 97 

70 

70/148 

90 

90 

340 

E W 

F 

SO 

A 

No 

105 

0 35 

90 

7 2 

146/349 

75 

65 

348 


* A = Adequate 


concentrations of serum protein Abnoimal values of serum bilirubin, 
plasma prothrombin and plasma vitamin A were found once each (4 per cent) 
111 the entire group Two individuals (8 per cent) had macrocytosis and low 
urinary excretions of glucuronate Three (12 per cent) had abnormally 
high levels of free cholesterol in the serum Howevei, only two of the 25 
individuals had as many as two hepatic abnormalities 

2 Patients xuith Gasfrointedmal Cancel The lesults of studies of pa- 
tients with gastrointestinal cancer were in sharp contrast to those obtained 
in normal individuals The findings indicated that all of the group of 50 
patients examined had one oi more abnormal finding (figure 2, table 2) 
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Table II 

Results of Liver Function Studies in Patients Bearing Cancel of the Alimentary Tract 


Patient 

C/2 

Age 

cJ 

Q 

Site of Cancer 

Operation 

Liver Metastases 

Wound Disruption 

Transfusion Reaction 

Aclilorhydria 

Hepatomegaly 

Plasma Vitamin A, 

U S P units per cent 

Plasma Carotene, 
mg per cent 

Plasma Prothrombin 
per cent 

Serum Protein, 
gm per cent 

Free Cholesterol/ 
Cholesterol Esters, 
mg per cent 

Mean Corpuscular 
Volume, u’ 

Serum Bilirubin, 
mg per cent 

Urine Glucuronate 
Excretion, mg per day 

Urinary Urobilinogen, 
mg per day 

J A 

M 

3S 

D 

Esoph 

Yes 

Yes 



No 

Yes 

92 

0 06 



52/112 

92 




L B 

M 

54 

A 

Colon 

Yes 

No 

Yes 



No 

S7 

0 11 

mi 



102 

1 1 



K B 

F 

51 

D 

Stom 

No 

? 



No 

No 

69 

0145 


In 

89/220 

98 

1 6 

223 


G B 

M 

40 

A 

Esoph 

Yes 

No 




No 

48 

0 07 

100 

68 

55145 

84 

0 85 

326 


D B 

F 

65 

D 

Stom 

Yes 

No 



Yes 

No 

75 

0 05 

100 

6 5 

61/146 

91 

0 25 

163 


E B 

M 

63 

A 

Stom 

Yes 

No 



Yes 

No 

83 

0 17 

100 

63 


85 


194 


F C 

M 

42 

A 

Stom 

Yes 

No 




No 

29 

0 10 

94 

48 

41158 

80 


450 

3 4 

B C 

M 

55 

A 

Colon 

Yes 

No 


Yes 


No 

65 

0 085 

84 

59 

56191 

80 

0 7 



D C 

M 

64 

A 

Stom 

Yes 

No 



Yes 

Yes 

107 

0 09 


57 


85 


277 


P L 

M 

51 

A 

Stom 

Yes 

No 



No 

No 

139 

0 075 

80 

76 

66/174 

82 

■ifilll 

224 


I D 

M 

54 

A 

Stom 

Yes 

No 



Yes 

Yes 

179 

0 045 

100 

69 


100 


208 


F F 

M 

62 

A 

Stom 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

67 

0 065 

75 

6 4 

49/114 

80 

0 45 

173 


T F 

M 

67 

A 

Stom 

Yes 

No 



Yes 

Yes 

120 

0 12 

83 

62 

46/103 

100 

0 60 

98 


D G 

M 

72 

A 

Rect 

No 

? 




No 

138 

0 115 

100 

6 4 






L G 

M 

55 

A 

Colon 

Yes 

No 




No 

98 

0 16 

75 

7 2 

61/135 

78 


117 


P G 

M 

53 

D 

iStom 

Yes 

No 



Yes 

No 

138 

0 095 

97 

60 

29/62 

100 

BE 

532 


J G 

M 

52 

D 

Stom 

Yes 

No 



Yes 

No 

125 

0 13 

88 

73 


92 

04 

447 

48 

J K 

M 

47 

A 

[Colon 

Yes 

l33 




No 

108 

0 21 

100 

58 

51/140 

95 

1 0 

187 


E K 

F 

50 

A 

Stom 

Yes 

WSi 




No 

76 

0 055 

75 

56 

■WIIUll 

114 

I* ^ 

145 


M K 

M 

72 

A 

Stom 

Yes 




Yes 

No 

U 

0 075 

68 

6 7 

771140 

111 

1 £ 

214 


G B 

F 

60 

A 

Colon 

Yes 


Yes 

Yes 


Yes 

81 

0 225 

56 

60 

mmm 

110 

E $ 

181 

6 0 

I C 

F 

38 

A 

Colon 

Yes 


Yes 

Yes 


Yes 

54 

0 075 

100 

48 

781128 

105 

E ^ 

376 

12 5 

G F 

M 

30 

A 

Stom 

Yes 

Yes 


Yes 


Yes 

38 

0 06 

85 

6 5 

106176 

100 

7 5 

377 

4 0 

D H 

M 

57 

A 

Colon 

No 





No 

112 

0 07 

62 

73 

72179 

101 




L L 

M 

72 

A 

Stom 

Yes 

No 



Yes 

Yes 

31 

oil 

90 

49 

58/147 

110 

4 6 



N L 

F 

44 

A 

Colon 

Yes 

Yes 




Yes 

72 

0 055 

84 

6 8 

751140 

105 

0 68 

170 


M M 

F 

63 

D 

Stom 

No 

? 



Yes 

No 

147 

0 27 

100 

6 5 


100 

1 0 

156 


M M 

F 

68 

A 

Colon 

No 

Yes 




Yes 

98 

0 15 

78 

6 3 

1771348 

102 

0 88 

167 

5 75 

V N 

M 

66 

D 

Stom 

Yes 

Yes 



No 

No 

48 

0 06 

44 

5 3 


90 

5 5 

570 


O 

F 

64 

D 

Colon 

No 

Yes 




Yes 

44 

0 41 

100 

60 

1041168 

100 

1 3 

600 


M P 

M 

48 

A 

Stom 

Yes 

Yes 



Yes 

No 

93 

0 18 

100 

72 

50196 

93 

09 

144 


F P 

M 

57 

A 

Stom 

Yes 

No 




Yes 

75 

0 075 

67 

6 5 


106 

0 45 

142 


L P 

M 

50 

A 

Stom 

Yes 

Yes 



No 

Yes 

64 

0 055 

80 

78 

841146 

98 

0 63 

585 


J s 

M 

50 

A 

Sigm 

Yes 

No 




Yes 

110 

0 05 

75 

78 


130 

0 38 



o s 

M 

43 

A 

Colon 

Yes 

Yes 




No 

112 

0 12 

75 

64 

53/111 

104 

04 



F T 

F 

45 

A 

Colon 

No 

? 




No 

70 

0 17 

92 

60 

31/62 

80 

0 45 

17 


S T 

M 

37 

A 

Stom 

Yes 

No 



Yes 

No 

73 

0 175 

67 

7 1 


80 

1 'Jl 

435 

30 

F W 

M 

67 

A 

Stom 

Yes 

Yes 




No 

68 

0 165 

70 

7 1 


120 

1 •: 

375 


L L 

M 

55 

A 

Colon 

Yes 

No 



Yes 

No 

32 

0 12 

76 

6 2 


80 

' i ^ 

450 


W C 

M 

66 

A 

Stom 

Yes 

No 




Yes 

95 

0 27 

95 

5 8 

43/94 

91 


478 


K B 

M 

56 

D 

Stom 

Yes 

No 



Yes 

No 

48 

0 07 

100 

68 

48152 

110 

! 'r. 

357 


W V 

M 


D 

Esoph 

Yes 

No 




No 

93 

0 07 

85 

66 

60180 

102 

1 i 

248 


J E 

F 

48 

A 

Stom 

Yes 

No 



Yes 

Yes 

60 

0 21 

50 

7 1 

51/78 

100 


378 


D R 

M 

69 

A 

Colon 

Yes 

No 




No 

30 

0 13 

76 

68 

60/78 

84 

• ^ 

54 


D Q 

M 

52 

A 

Stom 

Yes 

No 



Yes 

Yes 

37 

0 50 

56 

57 


100 

0 70 



R J 

F 

45 

D 

Esoph 

Yes 

No 




No 

65 

0 085 

98 

7 2 

52/124 

112 

1 45 

364 


K P 

M 

58 

A 

Rect 

Yes 

No 

Yes 

Yes 


Yes 

122 

0 105 

69 

57 

59 5/95 

110 

2 20 

496 


D B 

M 

62 

A 

Recto- 

Yes 

No 


Yes 


No 

125 

0 095 

98 

7 7 

61/252 

90 








sigm 













1 15 



D W 

M 

50 

A 

Stom 

Yes 

Yes 



No 

Yes 

98 

0 245 

100 

7 1 

55/123 

103 

LiX!hll 

90 


F W 

M 

27 

D 

Esoph 

Yes 

No 



No 

Yes 

68 

0 195 

53 

6 0 

76/165 

80 

0 63 

169 

3G 


* A = Adequate 
D = Deficient 


One patient (2 per cent) had but one abnormality, four (12 per cent) had 
two, nine (18 per cent) had three, 14 (28 per cent) had four, 11 (22 per 
cent) had five, five (10 per cent) had six, and four (8 per cent) had seven 
or more 

Of the 50 patients, 21 (42 per cent) had hepatomegaly, 29 (58 per cent) 
had reduced levels of serum protein, and 45 (90 per cent) had low plasma 
levels of \ itamin A The concentration of prothrombin was i educed in the 
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plasma of 28 of the 48 patients examined (58 pei cent) and the serum bili- 
rubin elevated m 12 of the 47 (24 per cent) instances in which it was 
measured Twenty-nine of 49 patients (60 per cent) had abnormally high 
MCV values and 20 of the 43 (45 per cent) had ratios of free to esterified 



NUMBER OF FUNCTIONS ABNORMAL 

cholesterol in the serum greater than 1 2 The daily urinary excretion of 
glucuronates was reduced significantly m 23 of 41 (55 per cent) and that of 
urobilinogen increased in eight of nine (89 per cent) studied 

B Experiments to Determine the Cause of the Hepatic Insufficiency in 
Patients with Gasti ointestinal Cancer 

The most obvious explanations of the results of the tests of liver func- 
tions m the so patients with gastrointestinal cancer are (1) the replace- 
ment of their normal liver tissues by metastases from the gastrointestinal 
neoplasm, (2) malnutrition of the patiait and consequently of the liver cells, 
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(3) the coexistence of the extrahepatic cancer, and (4) a combination of 
these factors 

1 Hepatic Metastases It does not seem piobable that the findings could 
have been due to metastatic disease of the liver Exploratory laparotomy 
was performed in 41 of tlie 50 patients, and m only 13 of the 41 patients 
were any metastases to the liver found The extent of the involvement m 1 1 
of tlie 13 ihstances was considered to be minimal In only two was there 
enough cancer tissue in the liver apparently to interfere with the function of 
that organ by compression of either tlie vascular or biliary circulation 

2 Malnutrition of the Patients and Consequently of the Liver Cells 
Since gastrointestinal disease was present, the possibility of simple malnutri- 
tion was considered The fact has been shown repeatedly that a long 
continued inadequate diet will deplete the hepatic stores of labile 
protein,^®’ glycogen,^® vitamins and antianemia principles These de- 
pleted livers are readily susceptible to further damage by toxic agents,”' 
and may become inefficient in the performance of other functions such as the 
excretion of bilirubin and fabrication of prothrombin 

The dietary histones of the 50 patients with gastrointestinal cancer re- 
vealed that only 12 had been on diets deficient in calories, proteins, or vita- 
mins The dietar}^ intake of the other 38 was considered to be adequate by 
accepted standards Nevertheless, the occurrence of hepatic dysfunction 
as manifested by the existence of hypoproteinemia, low plasma levels of vita- 
min A and prothrombin, and macrocytosis was as common among the 38 pa- 
tients who had been on adequate diets as among the 12 whose diets were con- 
sidered grossly deficient 

Of the 12 patients on inadequate diets, 87 per cent had low plasma levels 
of vitamin A, 58 per cent had hypoproteinemia and macrocytosis, and 42 per 
cent had hypoprothrombinemia Likewise, of the 38 patients on apparently 
adequate diets, 87 per cent had low plasma levels of vitamin A, 58 per cent 
had hypoproteinemia, 64 per cent had hypoprothrombinemia, and 60 per cent 
had macrocytosis 

In order to determine whether the low plasma levels of vitamin A and 
prothrombin of the patients with gastrointestinal cancer were due to an 
inadequate ingestion of vitamins A and K, or to some other reason, several 
patients were given large amounts of those vitamins and measurements of 
vitamin A and prothrombin Avere subsequently made in their plasma 

(a) Vitamin A Eight uiiselected patients with cancer of the gastro- 
intestinal tract and low plasma levels of vitamin A were given from 50,000 
to 150,000 U S P units of vitamin A for from 7 to 20 days These 
amounts of vitamin A are sufficient to raise the low levels of the vitamin in 
the plasma of individuals on low vitamin A diets The vitamin was 

administered orally to one patient, parenterally to six, and both orally and 
parenterally to one Only one of these patients was known to have been on 
a deficient diet After the administration of the vitamin, the plasma level 
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rose in two of eight instances In the otlier six the plasma levels of vitamin 
A were from 5 to 33 per cent less than they had been before the administra- 
tion of the vitamin supplements (table 3) 


Table III 

Results of the Administration of Vitamin A to Patients with Cancer 
of the Gastrointestinal Tract 


Pitient 

USP Units of 
Vitamin \ 
Administered 

Klodc of Admini- 
stration 

Plasma Vitamin A 

Pre-Tlierapj 

Post-Therapy 

J D 

900,000 

1 m 

96 1 

92 

F F 

1,050,000 

1 m 

128 ! 

48 

E B 

630,000 

po 

116 

164 

iM H 

500,000 

po 

108 

72 


400,000 

1 m 



F W 

800,000 

1 m 

88 

76 

D W 

2,000,000 

1 m 

92 

68 

F P 

750,000 

I m 

88 

64 

M S 

500,000 

1 m 

100 

176 


(&) Vitamin K In a similar manner six unselected patients with gastro- 
intestinal cancer and with low plasma levels of prothrombin were given daily 
2 mg of S) nthetic vitamin K ’*■ parenterally foi from two to tliree days It 
has been shown that 1 0 mg of vitamin K will cause a substantial rise m the 
low plasma prothrombin levels when a dietary deficiency or malabsorption 
of tlie substance is present ■* However, the administration of from four to 
six times the tlierapeutic dose to the six patients studied failed to induce any 
significant change in their concentrations of plasma prothrombin (table 4) 
After the vitamin K therapy, the prothrombin levels of the six patients 
studied rose in three only from 7 to 18 per cent, fell in one, and was not 
altered m two patients 

Table IV 

Results of Parenteral Administration of Synthetic Vitamin K to Patients 
with Cancer of the Gastrointestinal Tract 


Patient 

Pre-Vitamin K 
per cent 

Prothrombin Level 

Post-Vitamin K 
per cent 

W C 

55 

65 

J B 

72 

77 

W B 

59 

69 

D R 

58 

59 

L D 

81 

54 

S H 

49 

49 


(c) Sentm protein Hypoproteinemia was found m 29 of the 50 pa- 
tients studied, and in only seven instances could histones of diets deficient 
in protein be elicited It is possible, nevertheless, that the information ob- 
tained concerning tlie protein intake was inaccurate, and that the frequent 

*2 methyl 1, 4 naphthoquinone 
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occurrence of hypoproteinemia must be regarded not as a result, but as a 
cause of hepatic insufficiency 

The fact has been demonstrated repeatedly that the albumins are 
manufactured principally by the liver cells Hence, low serum levels of 
albumin m the presence of normal concentrations of serum globulin would 
be more likely to reflect an inability of the liver to synthesize albumin than to 
indicate an inadequate protein intake For that leason it was deemed im- 
portant to determine whether or not the hypoproteinemia found m patients 
with cancer of the gastrointestinal tract was due chiefly to hypoalbuminemia 
Determinations of serum albumin and globulin were made m 12 patients, 
only three of whom had been on grossly inadequate diets Of these 12 
patients, 1 1 had concentrations of serum protein under 6 5 pei cent, and of 
the 11, 10 had concentrations of serum albumin under the accepted low 
level of 4 0 grams per cent In only two of the 10 patients were these levels 
of hypoalbuminemia associated with levels of serum globulin of less than 
2 0 grams per cent (table 5), and those two patients had been on deficient 

Table V 

The Concentrations of Total Protein, Albumin and of Globulin in the Serum of Patients 

with Cancer of the Gastrointestinal Tract 


Patient 

Diet 

Total Serum 
Protein, gm 
per 100 ml 

Serum Albumin 
gm per 

100 ml 

Serum Globulin, 
gm per 

100 ml 

F B 

Adequate 

6 60 

4 26 

2 34 

D S 

Adequate 

6 25 

3 40 

2 85 

A N 

Adequate 

619 

3 72 

2 47 

S G 

Adequate 

5 90 

2 85 

3 15 

F K 

Adequate 

5 90 

3 32 

2 58 

I M 

Adequate 

6 45 

3 90 

2 55 

F R 

Adequate 

5 36 

3 26 

2 10 

H G 

Adequate 

5 98 

3 96 

2 02 

D M 

Adequate 

5 45 

3 04 

2 41 

J R 

Inadequate 

4 83 

3 36 

147 

E W 

Inadequate 

5 70 

4 24 

1 36 

IC P 

Inadequate 

4 64 

2 92 

1 72 


diets Thus, it would appear that the hypoproteinemia found in 1 1 patients 
could be explained in 10 instances by a decreased concentration of the 
albumin fraction, and that in eight of the 10 the hypoalbuminemia was due 
to an impaired fabrication and not to a decreased dietary intake of protein 
In short, from such experiments as could be performed, it appeared that 
the frequent occurience of low plasma levels of vitamin A and prothrombin 
at least are not due to inadequate diets, but rather to a specific disorder 
which prevented the normal distribution by the liver of vitamin A or the 
utilization of vitamin K Likewise, tlie occurrence of hypoproteinemia in 
many of the patients is due probably to an impaired ability of the liver to 
sjnthesize albumin and not to an inadequate dietary intake of protein 

Although the evidence at hand indicated that inadequate diets probably 
could not explain tlie high incidence of hepatic dysfunction in patients with 
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Table VII 

Results of Liver Function Studies on Patients with Oral Leukoplakia 


Pa- 

tient 

1 

Se\ 

Age 

1 

Diet* 

i 

He- 

pato- 

meg- 

aly 

Plasma 
Vita- 
min A 
USP 
units 
per 
cent 

Plasma 

Caro- 

tene, 

mg 

per 

cent 

Plasma 

Pro- 

throm- 

bin, 

per 

cent 

Serum 

Pro- 

tein, 

gm 

per 

cent 

Free 

Choles- 

terol/ 

Choles- 

terol 

Esters, 

mg 

per 

cent 

Mean 

Cor- 

puscu- 

Jar 

Vol- 

ume 

u* 

Serum 

Bili- 

rubin, 

mg 

per 

cent 

Uri- 

nary 

Glucu- 

ronate 

Excre- 

tion 

mg 

per 

day 

Uro- 

bilino- 

gen 

Urine, 

mg 

per 

day 

D B 

F 

55 

A 

No 

192 

0 137 


7 1 


90 

45 

300 

34 

L D 

M 

7 

D 

Yes 

116 

1 

0 16 

1 


7 1 

7 

72/144 

85 

80 

340 

32 

B B 

F 

62 

D 


160 

0 04 


/ 0 

70/171 

82 

87 

363 


A C 

F 

66 

A 

No 

269 

0 18 i 


72 

60/147 

100 

90 

283 


T R 


44 

A 

No 



80 

85 

79/181 

81 

45 

582 


J R 

M 

38 

D 

No 

138 

0 275 


69 

66/155 

90 


290 


E M. 

M 

46 

A 

No 

85 

0 57 


78 

43/107 

80 

25 



F N 

M 

56 


Yes 

51 

0 22 


69 

68/164 

84 

90 

436 


W N 

M 

69 

A 

No 

169 

0 IS 

100 

76 

70/151 

I 75 

65 

495 


J s 

M 

SO 

A 

No 

140 

0 21 



70/146 

77 


514 


J B 

F 

70 

A 

No 

170 

019 


7 8 


1 83 

90 

379 


A J 

F 

61 

D 

No 




82 

82/181 

82 

3 5 



E S 

M 

66 

D 

No 

215 

0 11 

93 

67 

60/151 

97 

75 

324 


A P 

M 

41 

D 

No 

185 

0 226 


66 

51/199 

86 

45 

438 


C K 

M 

63 

A 

Yes 

140 

0 11 


mSM 

761104 

73 

108 

100 


H K 1 

M 

54 

A 

No 

188 

0 18 


Ira 

51/128 

73 

58 



A B 

M 

45 

A 

No 

193 

Oil 


Ira 

50/123 

87 

90 



J F 

M ' 

51 

A 

No 

163 

0 22 


mam 



75 

458 


L F 

M 


A 

No 

110 

0 11 


70 

60/150 

95 

63 

475 


s J 

M 

54 

A 

No 

331 

0 225 


Ml 


95 

70 

537 


M.K 

M 

46 

D 

Yes 

381 

0 107 

100 

11 

42/191 

86 

50 

205 



* A = Adequate 
D = Deficient 


A comparison of the findings m the patients with leukoplalcia and atrophic 
gastritis with the findings in patients with cancer of the gastrointestinal tract 
seems to provide sufficient proof that the factors of age, dietary and economic 
background of the lattei group were not responsible for the high incidence of 
hepatic dysfunction 

3 The Coexistence of Extrahepatic Cancer If the hepatic dysfunction 
of patients with gastrointestinal cancer is the result of the neoplastic process, 
then, when the tumors were completely lemoved, an improvement of hepatic 
function should be expected Such improvement only would be possible, 
however, if too much organic disease had not occurred in the liver and if 
the process were i eversible 

Studies of Iner functions uere made in 19 patients whose gastrointestinal 
cancer had been lemoved successfully These patients had survived for 
from thiec months to 10 years, and were apparently still free of disease 
Twelve originally had had cancer of the stomach and seven cancer of the 
large bowel , of the 19 patients, three had been on grossly deficient diets for at 
least four months before the liver function studies were perfoimed 

The results obtained by the examination of the hepatic function of these 
jiatienls (figure 3, table 8) cleaily indicate that the incidence and se\enty of 
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TablR IX 

Comparison of the Results of Liver Function Studies Obtained in Normal Individuals and 

in the Groups of Patients Studied 



Normals 

Leukoplakia 
of the 
Oral 
Mucous 
Membranes 

Atrophic 

Gastritis 

Cancer of 
the Gastro- 
intestinal 
Tract 

Cancer of 
the Gastro- 
intestinal 
Tract 
Removed 

Number of Patients 

25 

21 

8 

50 

19 

Hepatomegaly 

0% 

20% 

37 5% 

42% 

16% 

Elevated Serum Bilirubin 

4% 

10% 

12 5% 

24% 

5% 

Decreased Serum Protein 

0% 

0% 

0% 

58% 

5% 

Decreased Plasma Prothrombin 

4% 

25% 

0% 

58% 

33% 

Impaired Cholesterol Esterification 

12% 

6% 

12 5% 

45% 

19% 

Increased MCV of Erythrocytes 

8% 

20% 

0% 

60% 

23% 

Decreased Plasma Vitamin A 
Decreased Urinary Excretion of Glu- 

4% 

19% 

0% 

90% 

34% 

curonates 

8% 

•24% 

12 5% 

55% 

14% 


of macrocytosis, 2 5 times , of hyperbilirubinemia 5 0 times , of increased 
ratios of free to esterified cholesterol, 2 6 times , and finally, of decreased 
urinary daily output of glucuronates, 6 2 times that found m patients whose 
tumors had been removed 

In summary, therefore, it appears that no significant hepatic dysfunction 
exists in patients with atrophic gastiitis, that it is pronounced in patients 
bearing a cancer of the gastrointestinal tract, and it is considerably less 
prominent among patients whose cancer has been removed successfully 

Discussion 

Inasmuch as the liver pei forms multiple functions, it is reasonable to 
believe that no single test can measure adequately the efficiency of the whole 
organ By the measurement qualitatively, and when possible quantitatively, 
of various intermediai y or end products of liver metabolism and then by 
the consideration of the results as a whole, it is felt that abnormal function 
can be detected 

Liver function tests at the best are crude The exact amount of livei 
tissue that can be destroyed before an abnormal result of any test can be 
noted IS unknown, but it is probably considerable Experimentally, it has 
been shown that from one-half to two-thirds of the liver can be damaged and 
the organ will still regenerate and return to normal Disease of the liver 
may progress to a fai advanced stage before symptoms result or changes are 
produced which indicate hepatic dysfunction 

In this study measurements of liver function were selected arbitrarily It 
IS, therefore, necessary to consider the evidence winch would indicate that 
the tests employed in this study are adequate measurements of hepatic 
function 

Prothrombui There is considerable eMdence to show that tlie liver is 
the site of prothrombin formation A fall of the prothrombin level con- 
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sistentl} parallels hvci injury, and the level of that substance returns to nor- 
mal as the In Cl icgenciatcs Deci eased plasma prothrombin levels follow^ 
operations.’’ certain anesthesias, trauma to the liver,-® cirrhosis, obstructive 
jaundice,'*® and prolonged malnutrition with depleted nutritional stores 

Sa urn Bihruhm It is w'ell established that the increase of bilirubin in 
the plasma parallels the inability of the liver to excrete that pigment In 
the absence of increased inti avascular lysis, hyperbilirubinemia must signify 
hepatic impairment ®* 

Total Piotcnt, Albiimtn and Globulin The hvei is of primary impor- 
tance in the formation, storage and exchange of plasma protein "® Fibrino- 
gen is produced only by the liver cells,’® and the best available evidence in- 
dicates that the albumins, likewise, aie formed by that organ ® 

Abnormal levels of circulating serum or plasma protein are reached only 
w'hen tlie protein stores, chieflj' in the livei, are decreased The normal 
individual, depleted of his protein stores, readily can synthesize albumin, 
globulin and fibrinogen from a proper mixture of amino acids,®® but those 
proteins are deposited first in the liver and other organs, and do not appear 
in the plasma until the body stoies are reestablished In a damaged liver 
the synthesis of protein from amino acids may be altered ®‘ and the circulat- 
ing concentrations of plasma protein continue to decrease with further 
hepatic damage The disappearance of the hepatic stores of protein with 
damage to the organ now has been shown by experiments which employ Eck 
fistula dogs ®® as w'ell as by clinical studies of patients with hepatic cirrhosis ®® 
Vitamin A There is reason to believe that many patients with hepatic 
insufficient' have low' levels of vitamin A in their plasma Of 25 patients 
w'lth unequivocal cirihosis, 16 had plasma levels of vitamin A below tliat of 
the low'est normal®® This finding of low plasma levels of vitamin A in 
hepatic cirrhosis also has been noted by others *** Clinical improvement of 
the patients with cirrhosis usually is associated with an increased amount of 
vitamin A in the plasma 

Glucuronic Acid It has been demonstrated that several aromatic com- 
pounds normally are conjugated with glucuronic acid and excreted as glu- 
curonates in the urine®® This conjugation has been considered by several 
investigators to be a form of detoxification The liver is the chief site for 
this synthesis of glucuronates The kidney is the only otlier organ known 
to produce glucuronates, but its capacity for that production is only from 
one-tenth to one-sixth that of the liver Livers injured by phosphorus soon 
lose their capacity to make glucuronic acid *® 

Mean Corpuscular Volume Macrocytosis affects tlie majority of red 
blood cells in the anemia associated with cirrhosis of the liver One-half of 
37 patients with hepatic disease were found to have macrocytosis, w'hereas 
hypochromic anemia was noted only w'hen the patients suffered simul- 
taneously from chronic blood loss In all likelihood, tins macrocytic anemia 
is due to an inability of the liver to store the necessary hematopoietic prm- 
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ciple, for certain livers removed at autopsy from patients with hepatic cir- 
rhosis or necrosis appear to have been ineffectual m the treatment of per- 
nicious anemia 

Urinaiy Ui obilmogen If the fecal excretion of urobilinogen is within 
normal limits, the urinary excretion of tliat substance is considered to be a 
valuable index of hepatic function It has been demonstrated that, undei 
normal conditions, most of the urobilinogen absorbed from the gastro- 
intestinal tract into the blood stream is converted by the liver cells into bili- 
rubin The rate of that convei sion, theref oi e, must be impaii ed when 
excessive amounts of urobilinogen appear m the urine 

Cholesterol and Cholesterol Esters The serum concentration of total 
cholesterol and the ratio of free to esteiified cholesteiol m the normal healthy 
individual is maintained within rather narrow limits From the best evi- 
dence at hand, it appears that the esterification of this sterol is accomplished 
chiefly 111 the liver Therefore, changes in the ratio of free to esterified 
cholesterol are of great significance 

In conclusion, it would appear tliat tlie tests employed m this study when 
considered as a group provide an adequate index of hepatic function It is 
recognized that this study is incomplete and the use of other measurements 
of hepatic function, such as the excretion of bilirubin or bromsulphthalein, and 
the conversion of galactose would have been desirable, but at the time of this 
study such methods were not available in this laboratory 

Even 111 the normal individual the administration of anesthetics ■ and 
the manipulation of the liver ® have been shown to induce hepatic insufficiency 
Therefore, it could be expected that in patients who already have physiologi- 
cally damaged livers such procedures would result m more marked, and less 
well-tolerated, hepatic dysfunction It has been demonstrated that the nor- 
mal liver will recover completely from the effects of the administration of 
inhalation anesthetics, but the damaged organ, further impaired by toxic 
agents, may not return even to its previously reduced functional capacity 
Since patients with cancer of the gastrointestinal tract frequently undergo 
of necessity prolonged anesthesia and handling of the liver, their associated 
hepatic disease thus would add to the risks entailed by those procedures 
Most of the 50 patients heiein reported received combinations of large 
amounts of barbiturates both by mouth and intravenously These drugs, 
known to be detoxified by the liver,** must impose an added load on an already 
damaged organ 

The frequent occurrence of hypoproteineniia, w'hether due primarily 
to impaired hepatic fabrication or to inadequate dietary intake of protein, 
has a special significance in these patients because of its direct relationship to 
delayed w'ound healing The process of wound healing is a phenomenon of 
grow'th, and the lepair and tensile strcngtli of wounds are direct functions of 
fibroblastic pioliferation and collagen formation Reduction in the labile 
protein stores alters the formation of collagen and impairs fibroblastic activity 
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VITAMIN D IN THE TREATMENT OF 
INFECTIOUS ARTHRITIS-" 


By Charlhs H Slocumb, M D , Rochester, Minnesota 

In 1935 Dre}er and Reed * reported clinical impiovement among patients 
who had infectious (iheumatoid, atrophic) arthritis when treated with large 
doses of Mtamin D Reports which have appeared in the literature are 
summarized in table 1 Livingston* leported that his best results were 


Table I 

Summary of Findings m the Literature Concerning Treatment with Vitamin D 
in Cases of Infectious Arthritis 


Invcsllgnlots 

Patients Treated with 
Vitamm D 

Percentage with Clinical 
improvement 

Dre>er and Reed* 

34 

73 5 

Vrtiak and Lang® 

20 

60 

Holbrook and Hill® 

25 

20 

Livingston® 

14 

86 

Wyatt, Hicks and Thompson® 

40 

20 

Farle\ * 

27 

100 

Stock* 

Not stated 

75 to 80 

Steinberg*® 

29 

34 

Abrams and Bauer® 

18 

44 

Snyder and Squires** 

13 

69 


from the combination of vitamin D therapy and fever therapy Abrams 
and Bauer ® seldom saw objective evidence of improvement accompany 
clinical improvement in their patients and observed that the beneficial effects 
of vitamin D weie only transitory 

Procedure 

Fourteen patients with chronic infectious (rheumatoid, atrophic) arthri- 
tis were chosen for study Their ages were from 17 to 59 years The 
infectious arthritis had been present from seven months to seven years Foi 
each patient conservative treatment had been tried, but it was inadequate in 
controlling tlie aithntis Preparations of vitamin D used were “ Viosterol 

Experimental ” (1,000,000 units per gram), a special solution of activated 

ergosterol, and a crystalline vitamin D in propylene glycol (40,000 U S P 
units per gram) These were furnished, respectively, by Parke, Davis and 
Company, Mead Johnson and Company, and the Wmthrop Chemical Com- 
pany The daily dosage varied from 52,500 units to 386,000 units The 
administration of vitamin D was continued fiom twelve days to fifteen and 
a half months If no clinical improvement occuired, its administration was 
continued for at least one and a half months Each patient was studied 
during the administration of vitamin D in regard to subjective and objective 

* Received for publication August 1/, 1940 
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changes, clinical and laboiatory evidence of toxicity, and the duration of 
improvement following discontinuance of tlie medication 

Because of the marked variation of symptoms in infectious arthritis, 
several courses of treatment were given to some of the patients, to be as 
certain as possible that such improvement as was obtained was due to the 
vitamin D and not to spontaneous remissions The 14 patients were given 
25 periods of treatment with vitamin D These patients have been followed 
for at least one year since the administration of vitamin D was discontinued 
Clinical improvement was evaluated on the basis of the information ob- 
tained from the patient m regard to pain, subjective stilfness, fatigue, limbei- 
mg up, and the amount of aspirin required Objective improvement was 
determined on the basis of swelling and tenderness of the joints 

Results 

Clinical improvement to the extent of disappearance of 25 to 75 per cent 
of symptoms occurred in seven patients (50 per cent) , four (28 6 per cent) 
obtained no relief of symptoms, three (21 4 per cent) had partial relief of 
symptoms during one or more periods of tieatment but did not improve 
during a subsequent trial of treatment witli vitamin D 

The 14 patients were given a total of 25 periods of treatment Eight 
treatments (32 per cent) resulted m no symptomatic relief, three treatments 
(12 per cent) resulted in subjective improvement to a degree of 25 per cent, 
twelve treatments (48 per cent) resulted in improvement to the extent of 
50 per cent, and two (8 per cent) resulted in improvement to the extent of 
75 per cent (table 2) Objective improvement was not noticed after 11 

Table II 


Effects of 25 Courses of Therapy with Vitamin D in 14 Cases of Infectious Arthritis 



Symptomatic Improvement j 

Vitamin D, units 

Trcntment 

Present 

Absent 

Maximal Daily 
Dose 

Minimal Daily 
Dose 


17 

0 

386,000 

52,500 

23 iiOUfbUb 

0 

8 

315,000 

1 

80,000 


treatments (44 per cent) , objective improvement to the extent of 25 pei 
cent was noticed after 12 treatments (48 per cent) , and improvement to 
the extent of 50 per cent was noticed after two treatments (8 per cent) 
There was considerable variation in the readings of the sedimentation rate of 
ei*} throcytes and in the concentration of hemoglobin , improvement m these 
\\as very inconstant and frequently did not parallel the clinical and objective 
impro\ ement 

There was no correlation between the amount of improvement and either 
the claih dose or the total dosage When improvement occiiried it was first 
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noticed from ^^^e dajs to three weeks after starting the administration of 
vitamin D 

After the admmistiation of vitamin D was discontinued, one patient 
maintained the lnlpro^emcnt for one and a half years and another for two 
and a half years, before having a letuiii of the active infectious aitliritis 
The other patients had a leturn of symptoms within eight days to two and a 
half months after administration of the vitamin D was discontinued In 
most cases, the s)miptoms returned and were as severe as they were before 
vitamin D was given Three of the patients had transitory exacerbations of 
the infectious arthritis while taking vitamin D, and in one case the infectious 
arthritis \\as more active after the administration of vitamin D was dis- 
continued than when it was started 

The most frequent symptoms of toxicity from vitamin D were loss of 
appetite, the presence of a sweet taste in the mouth, nausea, vomiting, head- 
ache, polydipsia and polyuria Twelve of the 14 patients had toxic symptoms 
in at least one period of treatment Toxic symptoms occurred in 17 of the 
25 periods of treatment (table 3) 


Iablc III 

Relation of S> mptoms of Toxicity to Symptomatic Improvement and Daily Dosage during 
25 Courses of Vitamin D m 14 Cases of Infectious Arthritis 


i 

1 

S> mptoms o( Toxiatj 

Symptomatic Improvement| 

Vitamin O Units 

Treatment 

Present 

1 

Absent 

Present 

Absent 

Maximal 
Daily Dose 

Minimal 
Daily Dose 

25 courses 

17 

0 

12 

5 

386,000 

52,500 


0 

8 

5 

3 

315,000 

70,000 


There was a higher percentage of improvement among those who had 
toxic symptoms than among those who did not, but it is obvious that toxic 
symptoms are not necessary to produce improvement, nor will doses of vita- 
min D sufficient to produce toxiaty necessarily produce improvement in a 
case of infectious arthritis Some patients tolerate very large doses of vita- 
min D and others react to small doses It did appear that patients who had 
had toxic symptoms from vitamin D usually did not tolerate as much on 
subsequent trials without producing toxic symptoms 

Studies of the serum calcium were made during 15 of the 25 courses 
of treatment (table 4) Symptomatic improvement was experienced by all 
of the patients who had an elevation of serum calcium, but of four patients 
with a serum calcium of less than 11 mg pei 100 cc two experienced im- 
provement and two did not It is not necessary to produce a high serum 
calcium in order to obtain improvement of the patient s condition, but such 
an elevation frequently occurs Toxic symptoms may occur with or without 
an elevation of serum calcium and this elevation is no gauge of the toxicity 
of the vitamin D for the patient 

The blood urea was studied because of the known toxic effects of large 
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Table IV 

Relation of Serum Calcium to Symptoms of Toxicity, Symptomatic Impiovement and 
Daily Dosage during 15 Courses of Vitamin D in 11 of 14 
Cases of Infectious Arthritis 


1 

Serum 

Calcium 

Symptoms of 
Toxicity 

Symptomatic 
Improvement j 

Vitamin D, 
Units 

Treatment 

More 

than 

11 mg 
per 100 
c c 

Less 

than 

11 mg 
per 100 
c c 

1 

Present 

Absent 

Present 

Absent 

Maximal 

Daily 

Dose 

Minimal 

Daily 

Dose 

15 courses 

11 

0 

8 

3 

11 

0 

386,000 

52,500 

0 

4 

1 4 

i 

0 

2 

1 

2 

210,500 

140,000 


Table V 

Relation of Blood Urea to Serum Calcium, Symptoms of Toxicity, Symptomatic Improvement 
and Daily Dosage during 16 Courses of Vitamin D in 12 of 14 Cases of Infectious Arthritis 



Blood 

Urea 

Serum 

Calcium 

Symptoms of 
ToMcity 

Symptomatic 
Impro\ ement 

Vitamin D, 
Units 

Treatment 

B 

Less 
than 
40 mg 
per 100 
cc 

More 

than 

11 mg 
per 100 
cc 

1 

Less 

than 

11 mg 
per 100 
cc 

Present 

Absent 

Present 

Absent 

Maximal 

Daily 

Dose 

Minimal 

Daily 

Dose 

16 courses 

6 

0 

4 

0 

5 

1 

6 

0 

386,000 

105,000 

0 

10 

6 

4 

8 

2 

B 

3 

280,000 

52,500 


doses of vitamin D on the kidneys (table 5) The level of blood urea was 
followed during 16 of the 25 peiiods of treatment witli vitamin D Read- 
ings of more than 40 mg per 100 c c were found m six of the 16 periods of 
treatment All six of the patients with an elevated urea obtained some relief 
of symptoms and five had toxic symptoms to wain the patient to stop taking 
vitamin D However, one patient with a blood urea of 46 mg per 100 c c 
had no symptoms to warn him of the toxicity of the vitamin D for the kid- 
neys By the time the concentration of urea was elevated, that of the serum 
calcium was also elevated A normal concentration of blood urea was not 
an indication that the patients would experience symptomatic improvement 
or symptoms of toxicity It is apparent that an elevated level of blood 
calcium IS much more readily produced than is demonstrable damage to the 
kidneys Laige doses of vitamin D may pioduce damage to the kidneys 
sufficient to elevate the blood urea In each case the concentration of uiea 
returned to normal after administiation of the vitamin D was discontinued 

Summary 

Large doses of \itaniin D have been of help in partiall} controlling the 
sjmptoms of infectious arthritis in seven of 14 patients and m 68 per cent 
of 25 courses of treatment Very little effect was seen on tlie objective 
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findings in the patients so tieated Vitamin D is not a specific agent for the 
contiol of infectious aithiitis Exacerbations may occur while the patient is 
taking laige doses of Mtamm D The beneficial effects are only transitory, 
as a return of S}mptoms usually occurs after discontinuing its use There 
IS some risk of renal damage, whicli is apparently tempoiary if the admin- 
istration of Aitamin D is discontinued promptly after evidence of toxicity 
appeals, but serious damage may occui It is not necessaiy to pioduce toxic 
symptoms or renal damage to obtain clinical impi ovement 

There is no good correlation between clinical impi ovement and toxic 
symptoms oi renal damage as evidenced by retention of urea However, 
1 1 patients who had an elevated concentration of blood calcium had clinical 
improvement and of foui who had noimal calcium, two expeiienced im- 
provement and two did not 

Gastrointestinal upset was the most fiequent sign of toxicity and usually 
gave adequate warning of the toxicity of the vitamin D, however, in one 
case the concentration of urea became elevated without the occurrence of any 
gastrointestinal upset Patients receiving vitamin D should be watched 
carefully for symptoms of toxicity Vitamin D therapy should be con- 
sidered as one of many types of treatment which is sometimes of help m the 
temporar}’ and paitial control of symptoms of infectious arthritis It is of 
very little, if any, use when lasting improvement is sought for tlie patient who 
has infectious aithritis 

The frequency of toxicity in this series is higher than has been reported 
m other series of patients treated with vitamin D This may in pait be due 
to other preparations being used by some of the other investigators 
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MENTAL SYMPTOMS FOLLOWING CARBON 
DISULPHIDE ABSORPTION AND 
INTOXICATION 

By Francis J Braceland, M D , F A C P , Chicago, Jllmois 

The new therapeutic attack upon psychiatric conditions hitherto treated 
passively or empirically is a most encouraging development The advent of 
new drugs and new methods, chemical, biological, and electrical, has changed 
the prognosis of mental disease and placed psychiatry in an enviable position, 
for it has progressed further in the past decade than many of its sister 
branches of medical science As m all other branches of medicine, preventive 
measures play a most important part and the contributions of mental 
hygiene are of inestimable importance We aie beginning to recognize that 
there is a form of industrial mental hygiene the importance of which is as yet 
not completely appreciated It merits our attention as this paper will demon- 
strate, and a careful survey of the mental health and mental hygiene measures 
in those industries with high morbidity rates would probably go far toward 
1 educing the admissions to mental hospitals 

This paper is concerned with the results of the psyclnatnc examination 
of 120 workers employed m the viscose rayon industry In the course of 
their daily work these individuals had been exposed to carbon disulphide 
fumes in varying intensity depending upon the department in which they 
were employed 

The occurrence of CS 2 poisoning and the opportunity foi fiequent con- 
tact with persons suffering from it are obviously small and limited to a few 
industrial centers Despite the fact that exposure to carbon disulphide is a 
recognized industrial hazard, many experienced practitioners will never 
encounter its effects, and yet it cannot be said that a study of this kind is 
merely of academic importance It reminds us of the necessity for question- 
ing patients about their past and present occupation and of the importance 
of industrial hazards and occupational diseases It would be most difficult 
to diagnose chronic CSo intoxication if the physician were not aware of 
the t}.pe of work his patient was doing 

Chemical Properties of CSo 

The disulphide or bisulphide of carbon is a colorless, tiansparent fluid 
of sweetish aromatic odor When impure it smells like radishes It boils 

* Received for publication May 8, 1941 

From the Institute of the Pennsjlvania Hospital 

This studj was conducted under the auspices of the Department of Labor and Industry 
in the Commonwealth of Pennsj'hania and directed bj Dr F H Lewey of Philadelphia 

The literature abstracted above w'as selected A complete list of references is ap- 
pended to Bulletin No 46 of the Occupational Disease Prc\ention Division of the Depart- 
ment of Labor and Industry, Commonwealth of Pennsjhama This bulletin is the report of 
a sur\c\ made by Dr F H Lewey and a group of specialists from the Unnersity of Ptnn- 
sjhania Medical School 
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at 1048° F but volatilizes at room tempeiature Mixed with an it is 
inflaniniablc at 302° and if mixed with 20 paits by volume of atmospheric 
air it IS highly explosive Carbon disulphide shares this property with the 
group of gaseous anesthetics of which it is a member Simpson, the famous 
Scottish surgeon who introduced chloroform into surgery and obstetrics, 
tested carbon disulphide as a narcotic years before it was used for any other 
purpose Since Lewm’s experiments in 1878 it has been recognized as a 
most severe neural poison probably because of its fat solvent pioperties Its 
mam avenue of entry into the body is thiough the lungs Avhere it im- 
mediately permeates into the blood and is transported into the other organs 
including the brain Its further course m the body is a matter of con- 
jecture but AAe do know that 40 per cent of the carbon disulphide content of 
the blood disappears during the first hour aftei the worker leaves the 
poisonous atmosphere and 25 per cent additional during the second It is 
eliminated in the urine and thiough the skin and lungs The greatest part 
of the carbon disulphide inhaled is dissipated in the breath 

Historical Data and Literature 

In France, in the middle of the last century a new industry was introduced 
which used the sap of a tropical tree Its resin, known to the French as 
caoutchouc and to the English as " India Rubber ” arrived m Europe m the 
form of hard balls and had to be softened before it could be spread on canvas 
for use as lubber sheets manufactured into such articles as toy balloons 
Carbon disulphide (CSj), concerning whose poisonous qualities notlung 
Avas yet knoAvn, proA^ed to be the best rubber solvent The new rubberized 
fabric AA'as a great success and a lucrative new trade was established in the 
home Avorkshops of Pans Here, m small rooms usually combined with 
living quarters, parents and children woiked from morning until night m 
an atmosphere saturated Avith carbon disulphide vapors Heating was costly, 
so none of the Avarm an Avas alloAA^ed to escape through the windows and 
the necessity for ventilation as a health measure had not yet been conceived 

In 1856, August Delpech/ a “ public health minded ” physician of the 
famous Bicetre Hospital m Pans, published a report of 24 cases of carbon 
disulphide poisoning in “ L’Union Medical,” and in 1863 the report Avas 
extended to include 80 more cases Delpech completely covered the entire 
scope of carbon disulphide intoxication in the fields of neurology, psychiatry 
and internal medicine, its prognosis, its industrial and sociological aspects 
so that only details could be added by later publications He also fully 
described the case of one Victor Delacroix, aet 27, Avho in the course of his 
work was exposed to carbon disulphide fumes He noted the extreme 
irritability and inexplicable rages evidenced by the patient, some of them 
leading to violence He noted the sexual difficulties, the insomnia, bad 
dreams, and in fact described the whole toxic syndrome Avhich Ave Avere to 
confirm independently 80 years later As an interesting sidelight, he de- 
scribed the patient’s son, a sAveel-tempered lad AAffio played m his father s 
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workshop, and who after three days’ exposure to caibon disulphide gas 
became excited to the point of fury and attempted to attack and injure his 
father 

For nearly 20 years after the original paper, the French literature had 
a monopoly on the subject In 1881 Tamassia ^ reported from Italy the 
results of animal experiments with carbon disulphide In 1884 Alexander 
Bruce ® described two typical cases of carbon disulphide intoxication from 
Edinburgh In 1886 E Mendel ^ aroused the interest of the medical pro- 
fession m Germany by exposing the dangers of carbon disulphide in the 
“ cold ” vulcanizing process 

Unfortunately thiough some mischance, the work of the great Charcot ° 
was responsible for beclouding the issue In 1889 he piesented a patient in 
his clinic whom he diagnosed as having “ sulphide of carbon neurosis ” 
The patient was hemiplegic, depressed and complained of terrifying dreams 
Charcot stated that this was a form of hysteria but admitted that it was not 
the type which lends itself to hypnosis He further stated that while some 
of the symptoms described by Delpech were probably due to carbon disul- 
phide vapors, most of them were due to hysteria His contemporary, Mane,® 
agreed with him and the bizarre findings were labeled hysteria The 
opinions of these two masters threw othei investigators off the track and 
remnants of their errors still remain in some places Another controversial 
question aiose, namely, is there such an entity as a true carbon disulphide 
psychosis or does the caibon disulphide meiely act as a trigger which re- 
leases a latent psychosis in a predisposed individual There was a great 
difference of opinion, due not so much to a contradiction of facts as to the 
differing basic conceptions of two antagonistic psychiati ic schools 

Laudenheimer’s ^ monograph stressed the importance of caibon disul- 
phide as an exogenous poison which might initiate a psychosis However, 
he went too far and included some incurable foims of dementia in his group 
and attiibuted them to carbon disulphide Bonhoeffer ® reported 14 cases of 
carbon disulphide psychosis, eight in lubber workers and six in viscose 
rayon workers In the same report he examined critically Laudenheimer’s 
cases and stated that five of them were typically toxic psychoses and the 
remainder were probably schizophi enic 

Laudenheimer's opponents went to the other extieine and ascii bed to 
caibon disulphide the idle of a{ient pt ovocatenr only Today Bonhoeffer’s 
thesis that there can be no doubt of the existence of a toxic psychosis due 
to carbon disulphide has won general acceptance and we hope to add fur- 
ther confiimation of it in this paper In his monogiaph Bonhoeffer clearl} 
defines the criteria by ^^hlch a toxic psychosis can be diagnosed He states 
that in toxic psjclioses (^^hlch he calls amentia) the following characteristics 
can be noted Early there is (1) clouded consciousness , (2) restlessness and 
very acute motor excitement, (3) hyperacuity of all senses especially optic, 
and, (4) inci eased emotionalism Sccondaril>, or as a consequence, there 
appears incoherence, perplexit} and amnesia for the time of the psychosis 
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Particular attention was paid to the spontaneous remarks of the pa- 
tient and the approach was changed frequently in order to avoid the pos- 
sibility of a worker’s being prepared for the examination by those who had 
already been interviewed Fortunately, it was possible for the psycliiatrist 
to interview one-fouith of the group within 15 to 20 minutes after leaving 
their respective work looms 

In addition to the patients examined, the records of all of the mental hos- 
pitals 111 the surrounding aieas were also carefully gone over and particulai 
attention was paid to anyone who had been exposed to carbon disulphide * 
This was a herculean task, but it proved to be very much worth while, and 
later we will speak of the convincing indications of toxic psychoses which 
were unearthed 


The Acute Psychoses 

In the routine examinations, three woikeis were seen who were defimtel}' 
mentally ill at the time of the examination All three were employed and 
two of them had come directly fiom work to the examining room One 
man, aged 38, was led in by a fellow employee He had been working in a 
part of the plant where the exposure was greatest On the night of the 
examination the foreman had noticed that something was wrong and had 
transferred him to another department in which both the woik and exposure 
to the gas were light The patient was confused and disoriented, he com- 
plained of being “ 111 a fog ” He said he knew something was wrong, he 
had been nervous and irritable for several months but the condition was 
much worse in the past few weeks He appealed more like a man of 50 
years than 38 which he claimed to be He complained of extreme irritability 
and rapid mood changes He was unable to control the ovei whelming im- 
pulse to anger — at home or in his shop He had been unable to sleep moie 
than two hours at a time , when he did sleep, it was broken and troubled and 
he dreamed of falling fiom great heights, of robbeiies, etc At times he 
was “flighty and sleepy” during working hours, but he was coveied and 
protected by the other men so that he would not lose his job 

His memory had been poor for months He would go into stoies and 
forget what he went for At the time of the examination he could not lecall 
the day or date He could not repeat four digits after one minute Several 
times during the examination he forgot the topic of conversation Peculiarly 
enough, his memory for past events was good He felt that the transfer 
would facilitate his return to health He believed this was the second time 
that the gas had “gotten him” On the pievious occasion, following his 
transfer to another depaitnient he had inipioved within a week or two 

He complained of complete loss of libido after a period of giadual 
lessening He had become seclusive because he was not fit to be m the 

^Credit should be gi\en to Miss Lillian Erskine, formerly consulting expert of tlic 
Uepartment of Labor Her indefatigable work resulted in the breaking out of all of these 
case hictorics 
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compaii) of others He was sorry to be so angry and so wietche<3 
relationship with his famil) and fellow woikmen 

The second patient presented the same type of pictui e with the a 
of a definite hallucinosis of both the visual and auditory type In a 
to his ps} chotic findings the man had organic nervous signs and syn 
In his hallucinations he could see the “ spirit of a woman ” He cot 
travel great distances and explore foreign lands with a realty which 
ened him He could listen to the song of buds at times when no c 
could hear them Theie was no evidence of dementia piaecox no 
these hj'pnagogic hallucinations 

The third patient in question, a man of 42 yeais, showed moie aj 
than the others He said his memory was so bad that he feared los 
mind He was so irritable that he felt like killing his children and a 
had actually threatened to do so He was bothered by terrifying ( 
nhich caused him to cry' out and his wife would have to awaken bin 
told his wife that time would tell what would happen to him — "v 
the work would kill him or he would end m an asylum " He addi 
he had worked 16 years in another plant and nothing like tins had oo 
that he had never even had an argument He would “ see things ” ai 
and then would get scared when he realized they were hallucinations 
were also some vague paranoid ideas 

Five other patients wdio presented a severe toxic syndrome at the t 
the examination gave evidence of previous psycliotic episodes So 
them Iiad been confined m mental hospitals One of the patients } 
histor}' (which was later verified) of having upset the bed and tliro^ 
w'lfe on the floor, he urinated in the radiators, and became lost in hi 
house which contained only four rooms He was furloughed from 
and improved rapidly 

In evaluating the histones of the cases uneaithed in the mental hoi 
we considered only those which were definite uncomplicated toxic psy 
111 people who had been exposed to carbon disulphide at the onset i 
illness Many of them were taken ill while at work One comph 
factor occurred often , the patients' reactions were usually of the mam 
and as a result, they would become loud, aggressive and combative , th 
eral hospital was not equipped to handle them so they would be arreste 
taken to the local jail It usually took about three days to complete f( 
ities for admission to the state mental hospital and on several occasior 
patients cleared up shortly after their arrival in the institution 

The follovraig brief summary of one case exemplifies others which 
selected as definite carbon disulphide psychoses 

Case 13 Male, aged 33, married He ^^as exposed to carbon disulphide f 

months and eight daj'S No familial history of mental or nervous disease K 
- - . - -1 linsnif-al handcuffed, ma 
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normal The pulse was 90 and the systolic blood pressuie 120, diastolic 80 Other 
systemic examinations were negative The pupils weie dilated The patellar reflexes 
were unequal — ^more active on the left side The Babinski sign was absent There 
was a fibrillary tremor of tlie tongue and slight tremor of the hands The Wassermann 
reaction was negative The urine showed traces of albumin and sugar He le- 
coveied quickly and thoroughly except foi amnesia, the entiie experience was lost 
and not legained He was paioled aftei several months and remained symptom free 
Immediately prior to his illness his wife had noticed that he was acting queerly — 
“voices began” and he "went around and aiound” He also showed the brobdig- 
nagian hallucinations mentioned b)'^ Goidy and Tiumper m that he “felt tallei than 
eveiyone ” 

This case is typical of the otheis except that recoveiy was moie rapid 
The other nine patients discovered in mental hospitals recovered, in from two 
to four months, the longest taking six months and 21 days It is a notable 
fact that even though the patients became entirely clear mentally their 
memories remained poor 

The following brief table gives a summary of the cases found in mental 
hospitals 

Table I 



Age 

Sex 

Length of Exposure 
to CSj I 

Onset 

Symptoms 

Duration 

Case 1 

33 


2 mo , 8 days 

Acute 

Violent, assaultive, hal- 
lucinated, delusional 

3 days 

Case 2 

62 


12 years 

Acute 

Resistive, assaultive, 
confused, grandiose 

4 mo , 10 days 

Case 3 

24 


7 years 

Over 2 
weeks 

Hallucinated, maniacal, 
overactive, overtalka- 
tive, rapid mood 
change 

6 mo , 21 da 3 'S 

Case 4 

23 


3 years 

Acute 

Confused, violent, pro- 
fane, rambling, delu- 
sional 

10 days 

Case 5 

27 

M 

5 weeks 

Acute 

Grandiose, excited, 
talkative, halluci- 
nated 

31^ mos 

Case 6 

30 

M 

Unknown 

Acute 

Violent, noisy, destruc- 
tive, confused, delu- 
sional 

Died of intercur- 
rent infection 

Case 7 

39 

M 

5 years 

Acute 

Visual and auditory hal- 
lucinations, comba- 
tive, delusional, suspi- 
cious 

8 weeks 

Case 8 

50 

M 

3 years 

Acute 

Neurological signs, 
vomiting, giddiness, 
extreme nervousness 

2 years 

Case 9 

45 

1 

M 

Unknown 

Acute 

Delusional, halluci- 
nated, overactive, 
amnesia 

4 months 
(relapsed later) 

Case 10 

53 

M 

Unknow n 

Gradual 

Combative, depressed, 
delusional, amnesia 

4 mo , 4 days 


Usiialh the psychoses lesultmg fioni exposure to carbon disulphide arc 
of the manic t}pe with acute confusion, delirium and hallucinations The 
onset IS generally acute but in many instances there is a gradual personality 
change manifesting itself to members of the patient’s family or his friends 
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and fellow woiknien It is an insidious change and is noticed aftei vaiying 
periods of cxposnie to the gas Theie is a phase of in liability accompanied 
b) headache and insomnia and also a ijciiod of depiession The libido is 
markedly lessened oi disappeais entirely Di earns of a terrifying natme 
frighten the patient and constant i epetition of them, night after night, makes 
him reluctant to attempt to secure the meagre sleep which he needs so badly 
The patients frequently become seclusive The actual break may come while 
the patient is at w'ork An English report states that in one instance it was 
necessaiy to board up the w'lndow'S of a factory to prevent maniacal patients 
from jumping out 



Rodenacker was of the opinion that carbon disulphide has a special af- 
finity for individuals of the cyclothymic type He also suggested that 
carbon disulphide psychosis w^as not per se a toxic psychosis but rather that 
it w'as an intoxication occuri ing during a maniacal or depressive phase We 
are unable to subscribe to his theor) Our studies indicate that there is a 
carbon disulphide psychosis, that it is a definite clinical entity and it is of the 
toxic type Rodenacker goes further and states that he believes the schizoid 
type of individual to be comparatn ely insensitne to carbon disulphide and 
describes one man of this type wdio felt well wdule exposed to carbon disul- 
phide fumes in concentiations wdnch caused discomfort to his fellow w^ork- 
men However, we saw' several individuals of asthenic habitus and definite 
sdiizoid make-up who were ad\ersely affected by the fumes True enough, 
some of the patients felt better wdiile in the carbon disulphide atmosphere 
but this W'as eail) in their exposuie and it had no relationship to their body 
build 

The role of carbon disulphide as an “agent piovocateui ” w'lll be con- 
sidered at a later time We have examined several patients in state hospitals 
Avho were diagnosed paranoid schizophienia One man was of particular 
interest He had had a previous mental break years before while exposed 
to high concentrations of carbon disulphide He recovered, w'as able to 
carry on his work and did very w'ell until he was returned to the same de- 
partment and the same high carbon disulphide concentration m w'hich he 
became ill before We are aw'are of the psychological hazard to the patient 
upon being returned to the department m w'hich he and other w'orkers had 
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become ill We also examined the recoids of other patients who had pie- 
sented schizoid symptoms, and while we believe that carbon disulphide was 
the exciting cause of the attack, we are as yet unable to prove this statement 

Altogether, we rejected 20 suspicious cases because of some complicating 
factor In five instances we felt that the data were insufficient Seven 
cases were discarded because of specific serologic findings One man had 
evidences of cerebral arteriosclerosis at the age of fifty One had a manic 
depiessive history and tliiee were scliizoid personalities Three were dis- 
carded because the duration of the illness seemed too long for a carbon 
disulphide psychosis 

Chronic Absorption and Intoxication 

In order to facilitate the report we have divided the record of the non- 
psychotic patients into four groups They are designated by number and 
will be described later To avoid confusion of symptoms we completely 
rejected five workers because they had extraneous complications One of 
these had sustained a skull fracture in an automobile accident, two were 
chronic alcoholics, one had syphilis and one patient was 69 years of age 
It was thought wiser to reject these men than to try to separate out 
the symptoms Peculiarly enough, all five of the patients would have been 
classed under our mildest group The remaining workers are designated as 
follows 


Group 0 — Negative, no evidence of toxic symptoms 
“ 1 — Mildly affected 

Group 2 — Moderately affected 

“ 3 — Severely affected — toxic i eaction 

The negative group consisted of 14 workers They are legarded as 
negative from a psychiatric standpoint Their ages ranged from 28 to 53 
years The shortest term of exposure was five and one-half years and the 
longest teim 26 years Even though these patients had no definite symptoms 
they all complained of increased irritability Only two of the group had 
worked in the sections which were exposed to the gas in high concentrations 
One of the men who had worked in a mild exposure of carbon disulphide 
for 25 years was negative from a psychiatric standpoint but he presented 
some organic neurologic signs 

Group 1 {Mildly Affected) There weie 32 workers placed in this 
group The standards bj^ which they were judged could not be rigidly 
defined The pi esence of one or several symptoms of toxicity in a mild form 
qualified the patients for admission to this group While many of the 
complaints were apparently mild at the time of examination, they did not 
augur well for the future One worker complained that he “ got burnt up ” 
\er) quickly and that he had engaged in numerous quarrels This is seem- 
ingly not \ery serious but this patient was perplexed by his conduct, he had 
nc\cr acted this \Aa> before He was afraid that if it had continued he 



CvuBOX msuT.PTiim. \usoRi»rioN and intoxicaiion 255 

^^ollld have killed a man He was laid off from woik and after he had been 
out foi one week, his disposition impiovcd, he became more gentle and 
friendly and got along better with his family than he had for years An- 
othei worker, in this same gioiip, had been foimerly nicknamed “ Happy”, 
at the time of his examination he stated that this was a sad misnomer, he was 
depressed because of his iriitabihty and quai relsomeness The same man 
complained of terrifying dreams of snakes and horrible things sucli as rob- 
beries and “ killings ” He stated that at times when he retired his body 
ould seem so light that it would float away from him He would have at 
times — “ a dream within a dream,” i e he knew he was dreaming and hoped 
his wife would awaken him as he was powerless to help himself 

In two of the cases examined m this group the workers were believed 
to be low giade moions and not too much significance was attached to their 
subjective complaints 

The following examples are tj'pical of this group 

Case 1 Hale, aged 25 He had been employed for fom and three-quarters years 
The change of personality had been noted by otheis as he had become restless, easily 
excitable, and in itable He would get a " funny leery feeling," was apathetic and 
easily fatigued He slept little and poorly During sleep he had sensations of 
falling He had beginning paranoid ideas about fellow workers He would get 
sick after being off for two days, but as soon as he got back into the fumes he felt 
better His libido was diminished He has since been laid off for two months and 
gained 20 pounds Once before when out on strike for nine months he gained 40 
pounds He also has other medical complaints 

Case 2 Male, aged 31 Theie had been heavy exposure for approximately four 
years He felt that he was a nervous man, being fidgety — and restless His sleep was 
interrupted , sometimes for weeks at a time he would get very little sleep at all He 
was not worried about anytlimg but would simply lie awake and think about in elevant 
things He dreamt about tilings which fnghtened him, and jerked in his sleep He 
frequently became depressed and was at a loss to understand why, because “things 
■were running smootlily enough ” His memory had been fairly good but if he got 
excited he became confused His " mind wandered " more than it did before 

Giotip 2 (Modetately Affected) Twenty-five patients were placed in 
this group The symptoms presented heie are more pronounced but are still 
not serious enough to be considered a definite " toxic reaction ” Sixty-four 
per cent of these patients complained of memor}'- defect about which more 
will be said later on Only Uvo of the 25 patients were churn room 
workers (supposedly tlie location of the greatest carbon disulphide exposure) 
while the remainder were spinners and workers at miscellaneous jobs 
Typical cases of this group follow 

Case 3 Patient, 32 years old, male Exposuie was moderate He had four 
cliildren, and had been 11 years wnth present company He had been getting in- 
creasingly irritable and angry for about the last six jears “ Things get on his nerves 
He tosses about all night in his attempts to sleep and sleeps one hour at a time He 
has bad dreams occasionally He was sick and w'as off duty for four weeks and at the 
end of this time he felt w'ell Once he had ten days’ vacation and on the sixth day 
felt pel fectly well He states that the " fumes don’t agree with him ’ His memor\ 
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used to be good but it is pooi now He loses and foigets things He Avas foiineily 
interested in his home Now he has lost mteiest and just does nothing His libido 
has "become maikedly deci eased He believes that if he could just get one good night’s 
sleep, he Avould feel much bettei 

Case 4 Male, aged 37 Mild exposuie duiing 16 years’ employment by a viscose 
company He complains that he is irritable and mean witli his wife and children 
Formerly he had real hard work with anotliei company but was never like this He 
lolls and tosses all night He sleeps 15 minutes and thinks it has been eight houis 
He has frightful di earns, gets scared and gets up to examine tlie doors and windows 
At times he has gotten up out of bed and called out of the window, was afraid someone 
Avas after him There is a marked change in his personality His memory has 
noticeably “ gone bad ” He goes to night school — stakes courses and tries to advance 
himself, but it seems to be impossible His libido has been lessening for the last seven 
years The last tAA^o years it has been especially bad Marital relationship is no 
longer pleasurable — it is a task He has neither the desiie nor ability to accomplish 
sexual 1 elationships He Avas formeily inteiested in an aA'ocation but he has noAv 
given it up because of apathy 

Group 3 The Toxic Reaction {^Severely Affected) This group in- 
cludes twenty-one workers All gave evidence of a toxic process and all 
of them had been exposed to A^arying concentrations of carbon disulphide 
They were recruited from two factories Avidely separated and in both places 
insufficient attention had been paid to industrial hygiene and preventive 
measures At this point we should again call attention to the fact that the 
patients presented many additional symptoms, referable to all other bodily 
symptoms but in this paper we are simply reviewing those which come under 
the domain of psychiatry Several examples of this gioup have been ab- 
sti acted and presented beloAv 

Case 5 Male, aged 36 He is prematmely aged and gives the appearance of 
55 He has been at this type of Avork foi 10 years and has been under heavy ex- 
posuie for last three years He is more uritable than ever before and is Avorse at 
night (“You can go back ovei my recoid at home, I Avas formerly easy going — now 
I can’t take it, I am ready to fight everybody”) His Avife says he is losing his 
mind — “is forever angry and aiguing” He can hardly get himself to sleep He 
aAvakens after one liour and thinks the Aidiole night has passed He jerks so badly 
that children had to be lemoved from the bedroom in his small house His dreams 
are bad, of fights, killings, etc He fights and groans and gets scared His memory 
is bad “If you send me to the postoffice, I might get there and might not I used 
to liaA'e a good memory, can remember things in my boyhood but almost foiget this 
morning ” His interest is narroAvmg and he has no energy He gets as tired as a 
man of seAent> His libido is gone, the change beginning months ago He heais 
“ people hollering ” and A\’hen he looks there is no one tliere He has optical illusions 
wliile at Avork and these illusions are concerned Avitli the churns “ I AA-as never a 
neiA-ous man befoic I ncA'er took a pill till nine months ago — since then I haA'e taken 
enough to kill all the people around towm ” 

Case 6 Male, aged 34 Although exposed for 13 years, he feels that he A\as 
mild tempered up until one year ago Noav he is so irritable and angrj at home that 
Ills wife sajs he is one of the meanest men who eier Incd He is ashamed and 
worried about tins He is terriblj fatigued upon retiring but after three hours’ sleeji 
bounds out of bed full) awake He does not understand tins He has manj bad 
dreams, about fire, falling, running awa\, etc He is now' Aery much afraid because 
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leceiitlj he was. so angry that he wanted to kill his \vife This scaied him and he 
wants to do something about it The two jears he was out of the plant he felt like a 
normal person He fears uinning into things as he walks He has seen horrible, 
grotesque faces and he was so frightened that he said his prayers ' With Ins eyes open 
or shut he saw' these faces His libido is markedly lessened When he attempts 
intercourse (inficquently) he fails miserablv 

It was appaient from analysis of tins group that a* definite toxic syndrome 
presented itself It consisted of the following symptoms which were fairly 
constant (1) Personality change (always for the worse) , (2) marked ir- 
ritability, (3) memory defect , (4) insomnia, (5) bad dreams, (6) lessening 
of libido, and (7) constant fatigue 


Table II 


Percentage of Incidence of Psychic Symptoms in 78 Viscose Rayon Workers, 
Subdivided into Three Groups of Seventy 


Grade 
of Se- 
\enty 

Actual ! 
Num I 
her of 1 
item- 1 
bers m 
each I 
Group 1 

Change 
of Per- 
sonality 

Memory 

Defect 

Marked 
Irrita- 1 
bility 1 

Lessen- 
ing of 
Libido* 

In- 

somnia 

i 

Bad 

Dreams 


Halluci- 

nations 


De- 

pres- 

sion 

Con- 

fu- 

sion 

I 

(32) 

40 5 

315 

43 6 

43 6 

1) 

40 5 

37 5 

315 

2) 

41 

0 

0 

H 

II 


52 

64 

56 

36 

44 

44 

12 

12 

4 

8 


III 

901 

86 

81 

66 8 

62 

57 

47 5 

23 8 

23 8 

23 8 


I-III 

r 

(78) 

58 

-1-0 97 


58 

■+•0 98 

47 5 
-f-0 72 

47 5 
-1-0 93 

45 

•fO 98 

29 5 

1 

1 

11 6 
•fO 995 

■ 

9 

64 


* The comparatively smaller number of workers m this group may be caused by the fact 
that in order to avoid error, men over 40 years of age were not considered, this increased the 
sampling error 

t Another sampling error was detected In one group the question about fatigue was 
omitted 

Table 2 indicates that the frequency of psychic symptoms increased with the severity of 
carbon disulphide absorption This is confirmed by the correlation coefficient (r) strongly 
suggesting an upward trend in all columns Statistical significance cannot be attached to only 
one column halluanations, r = 0 995, P = 0 06 

The average number of psj'chic symptoms amounted to 2 7 in Group 1, to 3 3 in Group 2, 
and 5 8 in Group 3 


Table III 


Percentage in Which Churn Room Workers, Spinners and Workers in Miscellaneous 
Viscose Departments Shared m the Three Groups of Severity 


Groups of Sex erity 

1 

I 1 

U 

111 

Churn Room 

312 

8 

57 

Spinning Room 

59 4 

72 

38 2 

Miscellaneous Rooms 

94 

20 

48 


The group of the spinning room workers contributed more than one-half to the mild cases 
and almost three-fourths to the moderately severe cases but onlv somewhat over one-third to 
the severe cases The churn room workers, correspondingly, represented not fully one-third 
of the mild cases but over one-half of the severe ones One-fifth of the members of Group 2 
consisted of workers of odd jobs such as pipe fitters, filter press cleaners and engineers who are 
sometimes very much exposed to fumes 
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The Individual Symptoms 

Regarding the irritability and anger little more can be said They were 
recognized by tlie workers’ family and colleagues and regarded seriously 
During these phases the patient was left severely alone The outbreaks of 
anger are usually short lived and are followed by a feeling of abject penitence 
during which time the patient frequently cries and complains that he is 
powerless to help himself At times the rage assumes serious proportions 
and we noted several instances m which they were contributing factors 
toward broken homes A general practitioner who was m no way connected 
with this survey informed us that the conduct of the people who lived in 
houses close to the mill, which were permeated by odors from it, was of an 
entirely different type from that of those who lived out m the country He 
had observed them for several years and he felt that tlieir conduct was 
characterized by lack of inhibition Quarrels were frequent and marital dif- 
ficulties marked It can be noted that some of the earlier writers felt that 
lack of inhibition was one of the most frequent early signs of carbon di- 
sulphide intoxication 

Regarding the memory defects, when the subject was introduced it fre- 
quently brought immediate and emphatic response Usually it was intro- 
duced by the worker himself This was the more remarkable when it is 
remembered that many of the workers had not yet attained their fortieth 
year It seems as though the memory loss was particularly for recent events, 
although this will have to be substantiated by further examination Coupled 
with a progressive narrowing of interest and some arteriosclerosis plus 
the premature appearance of age in a portion of this group, it requires 
further study Some of the spontaneous remarks about memory defects 
would have been amusing had they not been pathetic One man had for- 
gotten where he parked his car and was forced to wander about in a small 
town looking for it A complicating factor was that his wife was in it 
(We are aware of the possible analytical significance of this ) Another 
man had to be removed from the churn room because he could not remem- 
ber the time of the charges When some of the men were sent to the store 
for more than two items it was necessary to write them down Several 
lemarked significantly that if they were sent out for three things they would 
be bound to forget one of them The constant complaint of loss of memory 
for names was disregarded because of its universality, but findings such as 
the one w'hich follow's cannot be disregarded One man being questioned 
about Ins memory remaiked, " Memory You have me there It started to 
go back on me on my first time in heavy exposure to the gas I have to ask 
my w'lfe what day it is I used to have a good memory — I was noted for it, 
but no more ” This patient failed to memorize three written digits in a 
period of three to five minutes as did four other patients Approximate 
dates of illnesses, ^acatlons. strikes, etc, w'hich w'ould ordinarily be retained 
were lost to some of the men Some remarked that wiien they were off 
fioni work for a long jicriod of time their memories improved 
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A large peicentage of the men complained of sleep disturbances These 
weie frequently difficult to evaluate because they were on “shift work” 
and those who had worked at night would have difficulty m sleeping during 
the day This paiticular complaint is not confined to these workeis and 
might be found m other men who worked on night shifts Even allowing 
for this, howevei, there were definite changes in the sleep rhythm Almost 
without exception the men complained of excessive fatigue and yet their 
sleep was broken and meagre The two exceptions to tins complained of a 
constant overwhelming desire to sleep and one had to be awakened during 
his meals One curious fact was noted Most of the men stated that if they 
fell asleep for 15 or 30 minutes they would awaken feeling as if they had 
slept five or six hours, without being lef reshed Two phenomena con- 
tributed to the broken sleep , one was “ jerking ” and the other was bad 
dreams The first mentioned varied in intensity and some only became 
aware of it because then wives had so informed them Others complained 
that the jerks were so marked and so sudden that they were awakened by 
them and the most severe cases were at times almost jolted out of bed No 
one of the 110 men examined had dreamt of pleasant things Some few 
did not dream at all and the remainder dreamt either of work or of horrible 
things Mostly they were concerned with murders, suicides, falling from 
high places and fights One man on the night before the examination dreamt 
that someone had pulled all of his teeth out These observations agree in 
substance with the findings of other writers 

Some authors have stated that m carbon disulphide intoxication the 
libido IS increased at first and only after continued exposure does it become 
lessened While we searchingly questioned all of the workers we were 
unable sharply to demarcate these periods and men who had been exposed 
for a number of years stoutly denied interference with this function while 
others whose tenure was relatively short were apparently greatly affected 
This recalls the two cases reported by James Ross m whom sexual function 
was lost after three weeks’ exposure to the fumes In two of our cases this 
cliange contributed to the separation of man and wife, while one man still 
in his twenties complained that because of his loss his wife had accused him 
of infidelity In order to obviate any possibility of the age factor com- 
plicating our statistics we set 40 years as the arbitrary figure above which 
we would not consider loss of sexual power unusual, this figure is eminently 
fair and far below the normal age level for loss of libido 

It is impossible to explain tlie symptoms listed above as evidences of mass 
hysteria True enough, there are instances of hysteria being found among 
these workers the same as m any large group Our findings corroborate 
the findings of other investigators in foreign lands Many of the men who 
have been mentioned here also had other measurable physical signs As 
the final and deciding factor, the results of our animal experimentation leave 
no room for doubt, they are conclusive These results have already been 
published 
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Conclusions 

1 Acute carbon disulphide intoxication is comparable to the narcotic 
ei¥ects of other gaseous anesthetics 

Chronic carbon disulphide absorption is associated with the physical 
changes described by Lewey and attributed to liver damage and subsequent 
vitamin B deficiency 

2 Our survey convinces us that there can be no doubt of the existence 
of a toxic psychosis due to carbon disulphide 

3 In die carbon disulphide psychoses the following characteristics were 
noted confusion, combativeness, hallucinations, delusions, depression, and 
finally, amnesia for the acute attack 

4 While tlie onset of the psychosis is usually acute, a gradual personality 
change has also been noted by attentive observers This change is insidious 
and IS accompanied by a phase of irritability, depression, headache and in- 
somnia The libido is lessened, and dreams of a terrifying nature occur 
The break frequently comes while the patient is at work 

5 It IS probable that carbon disulphide also acts as an agent provocateur 
in individuals who are already predisposed to mental illness 

6 A larger group of workers display a chronic form of absorption and 
intoxication symptoms Apparently these symptoms are not dependent upon 
physical habitus or heavy exposure to tlie gas but rather to individual sus- 
ceptibility to carbon disulphide 

7 The toxic syndrome consists of the following symptoms which are 
fairly constant Personality changes (always for the worse), marked ir- 
ritabilit)^ memory defect, insomnia, bad dreams, lessening of libido and con- 
stant fatigue 

8 It IS apparent that once an individual has shown evidence of any 
toxic symptoms he should be removed from further exposure to carbon 
disulphide and never again be subjected to it in large quantities or in heav)' 
concentrations 

9 It IS essential that a vitamin rich diet be procuiable in the cafeterias 
and homes of the workers m carbon disulphide 
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SULFANILAMIDE IN THE TREATMENT 
OF ERYSIPELAS * 

By Lawrence S Siegel, M D , Leon Rosove, M D , and Albert G 
Bower, M D , F A C P , Los Angeles, California 

Prior to the use of sulfanilamide in the treatment of erysipelas, there was 
no effective mode of therapy Early in 1935 Myer-Heine and Huguenin ^ 
treated 150 cases with the dye sulphamido-chrysoidin, reporting rapid and 
constant results as regard temperature and local phenomena Kramer ® m 
April 1936 reported 32 cases treated with prontosil, and expressed the opinion 
that it was the most effective drug used against the disease Breen and 
Taylor ® in June 1937 reported a senes of 46 consecutive cases treated with 
prontosil in which the temperature fell to normal or below m 48 hours, and no 
spread or relapse occurred in any patient while taking the drug Snodgrass, 
Anderson, et al ® conclude from a series of cases that sulfanilamide 
showed much better results than ultraviolet therapy in respect to the curtail- 
ment of the duration of the spread of the local lesion, of toxemia, and of the 
primary pyrexia In a special report from the Herman Kiefer Hospital, in 
Detroit, in September 1938, Top and Young compare an equal number of 
cases, 80 m each series, treated with anti-sera and sulfanilamide and conclude 
that anti-sera are of no material aid in the treatment of erysipelas With 
sulfanilamide the temperature fell to normal within two days as compared to 
SIX and one half days with anti-sera, and the proportion of sulfanilamide 
cases which showed no spread was double that observed witli serum treat- 
ment The average hospital stay with sulfanilamide treatment was seven 
days compared to 14 days in serum treated cases Nelson, Rinzler, and 
Kelsey® at the Bellevue Hospital treated 344 patients with sulfanilamide 
from January to July 1937, reporting an average of 6 8 days for the hospital 
stay Hoyne, Wolfe, and Prim ° at the Cook County Hospital reported 
on the treatment of 998 erysipelas patients from 1934 to 1938 Eight 
hundred and twenty cases were treated with various remedies with a mor- 
tality of 11 4 per cent as compared with 168 cases treated with sulfanilamide 
with a mortality of 2 46 per cent The authors conclude that sulfanilamide 
IS the most effective form of theiap}’’ thus far used in the treatment of 
erysipelas 

Beginning April 1937, all patients with erysipelas entering the com- 
municable disease unit of the Los Angeles County Hospital were treated 
with sulfanilamide From April 1, 1937 to August 1, 1939, 303 patients 
with erysipelas were treated TJie average number of days of illness before 
admission w as 2 6 days The precipitating factor m as determined in 37 per 
cent of the cases as listed in table 1 , trauma, furuncles, and ulcers were the 
most common Seienty per cent of the cases occurred betucen the months 
* Rtccntd for piiblicntion June 11, 19-10 
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Table I 


Erj’sipelas Showing Incidence of Precipitating Factors m 303 Cases 


PrccipitatinE Factors 

Cases 

Per Cent 

Unknown 

193 

63 7 

Trauma 

30 

99 

Furuncle 

20 

66 

Ulcers 

IS 

49 

Abrasions 

7 

23 

Impetigo 

6 

1 9 

Burns 

S 

16 

Lacerations 

4 

13 

Amputations 

3 

9 

Otitis media 

3 

9 

^lastoidectomj 

3 

9 

Miscellaneous 

14 

46 

Totals 

303 

100 


of October and March The age incidence in table 2 shows tliat 11 cases 
occurred under one year of age, 20 cases between the ages of 1 and 4 years, 
and 39 cases after the age of 65 years The sex distribution for all age 
groups was approximately equal Sixteen per cent of the cases had one or 
more previous attacks Graph 1 shows the distribution of areas involved, 


Table II 


Erysipelas Showing Inadence and Mortality Rates by Age Groups 



Males 

Females 

Totals 

Age Groups In 
Years 



Fatality 



Fatality 



Fatality 

Cases 

Deaths 

Rate 

Cases 

Deaths 

Rate 

Per 

Cases 

Deaths 

Rate 

Per 




Cent 



Cent 



Cent 

Under 6 Mon 

3 

1 

33 3 

3 

0 

0 

6 

1 

16 6 

6 Mon -1 Yr 

1 

0 

0 

4 

0 

0 

5 

0 

0 

1 


0 

0 

7 

0 

0 


0 

0 

2 


0 

0 

4 

0 

0 

6 

0 

0 

3 


0 

0 

2 

0 

0 

4 

0 

0 

4 

1 

0 

0 

2 

0 

0 

3 

0 

0 

5—9 

3 

0 

0 

6 

0 

0 

9 

0 

0 

10-14 

4 

0 

0 

1 

0 

0 

5 

0 

0 

15-19 

4 

0 

0 

4 

0 

0 

8 

0 

0 

20-24 

3 

0 

0 

5 

0 

0 

8 

0 

0 

25-29 

13 

0 

0 

5 

0 

0 

18 

0 

0 

30-^4 

35-39 

8 

7 

0 

0 

0 

0 

12 

12 

0 

1 

0 

18 3 

20 

19 

0 

1 

0 

S3 

40-44 

13 

0 

0 

11 

0 

0 

24 

0 

0 

45-49 

19 

0 

0 

13 

0 

0 

32 

5 

0 

50-54 

11 

2 

18 2 

10 

0 

0 

21 

2 

95 

SS-SO 

17 

0 

0 

22 

0 

0 

39 

0 

0 


14 

0 

0 

13 

0 

0 

27 

0 

0 

65-69 

11 

0 

0 

8 

0 

0 

19 

0 

0 

70-74 

75-79 

80+ 

4 

2 

4 

0 

0 

0 

0 

0 

0 

5 

1 

4 

0 

0 

0 

0 

0 

0 

9 

3 

8 

0 

0 

0 

0 

0 

0 

Totals 

149 

3 




0 66 

303 

4 

1 3 
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51 per cent were of the facial variety, 30 per cent occurred in tlie lower 
extremities, and 19 per cent were elsewhere The severity of the illness was 
classified according to the initial temperature on, admission Thirty-nine 
and six-tenths per cent of the cases with a temperature up to 101° were con- 
sidered mild, 39 2 per cent of the cases with a temperature from 101 to 
103° F were moderately ill, 20 4 per cent of the cases with a temperature 
between 103 and 105° were severely ill, and 0 8 per cent of the cases had a 
temperature over 105° One hundred and fifty-three cases had one or more 
associated diseases on admission as listed in table 3 Two hundred and 

Table III 


Erysipelas Showing Associated Conditions Present in 153 Patients on Admission 


Associated Condition 

Cases 

Percentage 
Distribution 
of Totals 

Hypertension 

Ateriosclerotic Heart Disease 


15 1 

Infections of the Upper Respiratory Tract 

38 

12 5 

Syphilis 

22 

73 

Caranoma 

11 

3 6 

Varicose Ulcers Legs 

9 

28 

Chronic Alcoholism 

7 

2 3 

Diabetes 

6 

1 9 

Pulmonary Tuberculosis 

4 

1 3 

Miscellaneous Conditions 

77 

25 4 


forty cases had white blood counts on admission, the average being 12,350 
with 70 per cent polymoiphonuclears 

In the treatment of erysipelas with sulfanilamide the dosage was cal- 
culated as follows For children up to five years of age, one gram per pound 
of body weight for 24 hours was giv^en One half of the total dose was 
given at once and the other half was given in divided doses every four hours 
over the remaining 24 hours The tablets were crushed and given in food 
or drink If the drug could not be given by mouth because of vomiting or 
the condition of the patient, it was given subcutaneously in a 1 pei cent solu- 
tion in normal saline every six hours When the drug was given by mouth, 
steps were taken to pi event acidosis When given by hypodermoclj sis m 
the 1 pei cent solution, 10 c c of 14. molar solution sodium lactate were added 
to each 100 c c sulfanilamide solution * After 24 hours, the calculated dos- 

* III 1937 tlie hospital laboratory carried out some experiments to determine whether 
or not sulfanilamide \\ould remain stable when autocla\ed Since that time we have auto- 
cla\cd all our sulfanilamide solutions for 20 minutes at 15 pounds pressure We usually 
nnke up 100 liters at a time in single liter bottles, dissohing the drug in normal saline 
solution to which has been added sufficient sodium lactate to represent 100 cc of a % M 
solution (of sodium lactate) in each liter We have obscrecd solutions made in this fashion 
for as long as 12 months, and find that tlie> remain stable and unchanged Howc\cr, at 
room temperature some of the drug will crystallize out o\cr long periods of time This 
I- cfie-ctiiedv overcome bv setting the flasks in hot water until it rtdissohes We have 
also Used So cc of either lactated Ringers solution or Hartman's solution per liter in place 
oi sodium lactate 'I he sulfanilamide may be made up in an ,10 per cent solution, and if a 
pure grailc of drug be used tins will not precipitate out at ordinary temperatures Wc see* 
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age for the previous 24 horns was reduced one-third, and on the third day 
an additional reduction to one-half of the initial dosage was made This 
maintenance dosage was given for three to five days after clinical cure to 
preicnt i elapse In older children and adults the plan of treatment was 


Site 


Percentage 



Fic 1 Erysipelas showing percentage distribution of areas involved in 303 cases 


Similar to that used m the younger age group, except the dosage was cal- 
culated at 15 grams for 20 pounds of body weight for 24 hours 

no particular advantage in the use of this latter solution, however, preferring to use the 1 
per cent, beca.use of the ease with which one can calculate the total amount of the drug given 
V\^e have recently treated a number of cases of erysipelas with continuous wet com* 
presses of a saturated solution of sulfanilamide and m a few other cases applied 2 per cent 
sulfanilamide ointment with gratrf3nng results The lesions regressed within 24 to 48 hoi^s, 
although it was neccssarv to add oral sulfanilamide in some cases that did not respond sde- 
quatelv to local therapy Traces of sulfanilamide were found m lilood determinations fol- 
lowing local treatment The results indicate that local applications are of definite curative 
value, if, however, the lesions are evtensivc, oral sulfanilamide in addition is indicated 


I 
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Determinations of the sulfanilamide level m tlie blood were done in 121 
cases Ninety-four per cent of the determinations were taken 48 hours or 
more after admission The average for the series was 5 8 mg per 100 c c 

Table IV 


Erysipelas Showing Relationship of Sulfanilamide Level to Duration of Fever in 121 Cases 


Number of 
Hours Elapsed 
between Admis- 
sion and Blood 
Specimens 

Number of 
Specimens 
Taken 

Average 
Blood Level 
in mg /lOO c c 

Number of Patients Whose 
Temperature Became 
Normal at Period Noted 

No Effect on Temperature 

Number 
Cases 1 

Per Cent 
Oist 

Number 

Cases 

Per Cent 
Oist 

6 

2 

35 

0 

0 

2 

100 

12 

2 

43 

0 

0 

2 

100 

18 

4 

SO 

0 

0 

4 

100 

24 

13 

45 

4 

31 

9 

69 

48 

43 

55 

22 

51 

21 

49 

72 

40 

63 

24 

60 

16 

40 

72-1- 

66 

66 

62 

95 

4 

5 

Totals 

170 

5 8 

112 

64 

58 

36 


Table 4 shows the relation of the blood level to the duration of fever The 
only conclusion we could draw from our series was that the concentration of 
the drug in the blood in this disease need not necessarily be high to be 
effective 

Table V 


Erysipelas Showing Results in 303 Cases Treated with Sulfanilamide 


Age Groups in Years 

1 

\ Average Hospital 
j Period in Days 

A\ eragc Duration in 
Hours of Fever 

Average Period in 
Hours Required for 
Lesions to Regress 

Under 6 Months 

8 

48 

62 

6 Mos -1 Yr 

11 

52 

48 

1 

12 

50 

43 

2 

7 

52 

38 

3 

6 

32 

48 

4 

5 

44 

51 

5-9 

9 

63 

45 

10-14 

6 

27 

34 

15-19 

8 

38 

83 

20-24 

8 

74 

58 

25-29 

4 

31 

46 

10-34 1 

7 

71 

45 

35-39 

8 

47 

57 

40-44 

8 

54 

51 

45-19 

7 

50 

56 

50-54 I 

6 

36 

1 45 

55-59, i 

7 

48 

1 47 

60-64 1 

7 

33 

so 

65-60 

8 

44 

51 

70-74 

9 

57 

46 

75-79 

7 

60 

48 

bO-L 

10 

18 

48 

(iincril \\i,rit:< 

8 

1 

! 48 

I 

50 
























SULFANILAMIDE IN TREATMENT OF ERYSIPELAS 


267 


In table 5 are shown the lesults of sulfanilamide therapy in erysipelas 
The average period of hospitalization was eight days for all patients treated, 
and was approximately the same for all age groups with the exception of 
the ages between six months to one year in which it was 1 1 days, and the age 
group between one to two years in which it was 12 days The average time 
required for the temperature to reacli normal was 48 horns for all groups of 
patients treated except in the age group between 20 and 24 years in which 
it was 74 hours, and m the age group between 30 and 34 in which it was 

71 hours In 71 4 per cent of the cases the temperature dropped to normal 
111 72 hours The average time required for the lesion to regress was SO 
hours for all patients treated, and this was approximately the average for 
all age groups except in the age group between 15 and 19 years in which it 
was 83 hours There was no spread of tlie lesion m any case, and only one 
case in the entire series had a recurrence of the lesion 

Complications of erysipelas were as follows Abscess formation, eight 
cases , pneumonia with hemolytic staphylococcus septicemia and lung abscess, 
one case , and nephritis with uremia, one case The total complication rate 
was 0 3 per cent 

Toxic reactions attributable to the drug were as follows marked cyanosis 
m 11 cases, marked nausea and vomiting m nine cases, in five cases, rashes 
which cleared up promptly when the drug was discontinued, temporary psy- 
chosis m five cases, in three of which it subsided when the dosage of the drug 
was reduced, and in two patients, only when the drug was discontinued, 
severe secondary anemias in two cases, which cleared up with discontinuation 
of the drug and institution of iron therapy, hemolytic anemia in two cases, 

72 hours and 96 hours after treatment was started, both of which proved 
fatal , toxic hepatitis and nephritis in one case on the fifth day of treatment, 
which responded to treatment consisting of a blood transfusion and intra- 
venous glucose 

Prior to the use of sulfanilamide in the treatment of erysipelas the mor- 
tality remained very high with the various methods of tlierapy Dr L E 
Sloan reviewed 882 cases of erysipelas treated with various remedies at the 
Los Angeles County Hospital from 1929 to 1933 and found a mortality rate 
of 32 9 per cent in infants under one year of age, and an average mortality of 
8 1 per cent This mortality rate was approximately the same as those re- 
ported m large series of cases by other authois “ There were four deaths 
in this series, as seen in table 2, or a gross mortality rate of 1 3 per cent 
One occurred in a male infant, 21 days old, as a toxic effect of the drug, 
an acute hemolytic anemia developing on the fourth day of treatment The 
usual treatment with blood transfusions was used without avail One pa- 
tient, a female aged 37, developed a hemolytic staphylococcus septicemia 
while under treatment, with resultant lung abscess, which was proved at 
autopsy One patient, a male aged 53, developed toxic nephritis with uremia 
on the third day of treatment One patient, a male aged 54, developed acute 
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hemolytic anemia on the third day of treatment The ding was im- 
mediately discontinued and three blood transfusions of 500 c c citrated blood 
were given without avail Although the number of deaths was few, it is 
interesting to note that three were in males Two deaths were definitely 
due to reactions from the diug, and the death from toxic nephritis with 
uremia may well have been due to a reaction from the drug In spite of the 
fact that two and possibly three out of four deaths in this senes were due 
to the drug, we feel that the results of its use have so consistently reduced the 
morbidity and moitality of erysipelas in all age groups, that its merits far 
exceed its dangers We wish to stress the importance of careful observa- 
tion and daily blood counts on all patients while receiving the drug 
In summary 

1 The hteratuie on the treatment of erysipelas with sulfanilamide has 
been reviewed, showing excellent results from its use in this disease 

2 A series of 303 cases of erysipelas treated with sulfanilamide at the 
Los Angeles County Hospital from April 1, 1937 to August 1, 1939, is 
reviewed m detail 

3 The average blood level m 121 cases was 5 8 mg per 100 c c 

4 The average period of hospitalization was eight days, the average 
time for the temperature to reach normal was 48 hours, and the average 
time for the lesion to regress was 50 houis for all patients treated, and 
this was approximately the average for all age gioups 

5 The gross mortality was 1 3 per cent foi the series, which is the lowest 
mortality rate reported m any series to date of Avritmg 

6 The sulfonamide drugs are the treatment of choice in erysipelas 
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SULFADIAZINE AND SODIUM SULFADIAZINE: A 
COMPARISON OF CERTAIN OF THEIR CLIN- 
ICAL AND PHARMACOLOGIC VALUES 

By Charles Wheeler, M D , and Norman Plummer, M D , F A C P . 

Nczo Yoik, N Y 


Sulfadiazine (2-sulfanilamido-pynmidnie) and sodium sulfadiazine are 
follo^\ ing sulfathiazole and sodium sulfathiazole in experimental and clinical 
trial just as these thiazole derivatnes followed sulfapyndme and its sodium 
salt Already a number of reports on the absorption, excretion, acetyla- 
tion, diffusion, toxicity, and therapeutic effects of sulfadiazine m man have 
appeared, but because the indication is strong that sulfadiazine and its sodium 
salt will displace largely the other sulfonamide drugs, additional observa- 
tions on the pharmacology of this drug seem important 

Previous reports on the pharmacology of sulfadiazine have dealt pri- 
maril) with the observations made following a single dose of the drug and 
in a few cases where it has been continued for a short period of time The 
findings which we are presenting in this paper are obtained from a large 
series of patients treated over an extended pei lod of time In some instances 
It represents daily observations of blood and urine concentrations correlated 
with the clinical status of the patient for periods up to two months Further- 
more, in this study we have interested ourselves m sodium sulfadiazine and 
have used it orally as well as intravenously Sodium sulfadiazine can be 
readily administered intravenously, giving almost immediate high blood con- 
centrations When given in a dosage sufficient to produce blood levels even 
to 50 mg pel cent, no immediate or subsequent serious toxic reactions fol- 
lowed After the oral administiation of sodium sulfadiazine and sulfa- 
diazine in equal dosage, a comparison of the absoi-ption curves shows that 
the sodium salt is more rapidly absorbed and its concentration in the blood 
reaches a higher level These findings seem to have definite practical 
significance 

Materials and Methods 


The patients observed in this study were all adult males and females with 
body weights within the usual range of 50 to 80 kg , who were patients on 
the pavilions of The New York Hospital t They suffered from a variety 


* Received for publication November 20, IWl r , r j j t,, , 

From The New York Hospital and the Departments of Medicine and Pharmacology, 

Cornell University Medical College , -ir j „ 

Directed by the Committee on Chemotherapy, Come University Medical Crflege com- 
posed of Dr William DeWitt Andrus, Dr McKeen Capll, Dr Russell L Cecil, Dr Vincent 
du Vigneaud, Dr Claude E Forkner, Chairman, Dr Frank Glenn, and Dr Norman 
Plummer 


effects 


The drugs used in this investigation were supplied by the Lederle ^boratories, Inc 
t Some mfants and children are included in the data relating to the incidence of 1 
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of bacterial infections Pneumonia, acute bionchitis, chronic bronchiectasis, 
chronic lung abscess, and subacute bacterial endocarditis make up the major- 
ity of the included diagnoses A few of the patients were essentially normal 
individuals convalescing from transient illnesses of various sorts None of 
the patients included for study of the absorption and excretion curves suf- 
fered from renal insufficiency, retention of urine, ohguiia, congestive heart 
failure, or other conditions which might disturb the usual readings 

Blood specimens for determinations of drug level were mixed with 
potassium oxalate to prevent clotting, and both blood and urine specimens 
were kept m the refrigerator until analysis was made When blood speci- 
mens were taken daily, the blood was drawn at the same time each day 
(between the hours 8 and 9am) All determinations of drug m urine and 
other body fluids were made in the Chemotherapy Laboratory of The New 
York Hospital by technicians especially trained m this work 

For the measurement of urinary excretion, collection of urine was started 
at the same time that the first dose of drug was given, and continued after 
the drug was stopped until only traces were detectable in the urine All urine 
specimens were collected individually as voided, and later were put together 
to make 24-hour specimens The volume of each urine specimen was 
measured, and determinations of the concentration of both free and total 
drug were made on every specimen When a precipitate of drug was present 
in a urine specimen, the specimen was shaken well to insure dispersion of the 
crystals throughout tlie specimen before a portion was pipetted oif for 
analysis When collection of a 24-hour specimen was incomplete, the data 
for that day were discarded 

Determinations of the amounts of drug in urine and body fluids were 
made by the method of Bratton and Marshall Except where specifically 
stated in the text, values for sodium sulfadiazine have not been altered to 
allow for the difference m molecular weight between sulfadiazine and sodium 
sulfadiazine 

Patients who leceived sulfadiazine or sodium sulfadiazine by mouth were 
given an initial dose of either 2 0 or 4 0 gm and then 1 0 gm every four 
hours day and night Sulfadiazine was given m the form of 0 5 gm tablets 
and sodium sulfadiazine m gelatin capsules containing 0 5 gm of the drug 
Sodium sulfadiazine for intravenous use was administered as a 5 per cent 
solution in distilled water, made by diluting the 10 cc ampoule of 25 per 
cent solution supplied by the manufacturer The dose was usuall} 2 5 gm , 
and this was injected intravenously over a period of 5 to 10 minutes In- 
jections were repeated at varjing intervals in different patients, usually 
between six and eight hours No local reactions, such as sloughs or ^enous 
thromboses, and no general reactions were encountered as a consequence of 
giving the drug by this method 

*The mottcular weiglu of sodium sulfadiazine is 273 The molecular wcigiit of sulfa- 
dn/iuc IS 250 
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Table I 


Blood Concentrations of Free Drug (m Milligrams Per Cent) Following Continuous 
Oral Dosage with Sulfadiazine (Dosage Initial Dose of 2 0 or 4 0 gm , Followed by 1 0 gm 
Every 4 Hours) 


Hours 

After 

First 

Dose 

Sulfadiazine 

Sodium Sulfadiazine 

Initial Dose 2 0 gm 
(10 patients) 

Initial Dose 4 0 gm 
(14 patients) 

Initial Dose 2 0 gm 
(10 patients) ^ 

Initial Dose 4 0 gm 
(11 patients) 


Low 

High 

1 

Average 

Low 

High 

Average 

1 

Low 

1 

High 

At erage 

Low 

High 

Average 

1 

00 

1 4 

04 

— 


— 









2 

— 

— 

— 

1 2 

64 

40 

trace 

50 

28 

3 1 

14 2 

67 

4 

14 

74 

38 

24 

83 

63 

1 8 

93 

45 

55 

14 8 

79 

8 

22 

96 

46 

B 



3 7 

12 5 

73 

— 

— 

— 

12 

3 1 

90 

5 7 

o 



— 

— 

— 

— 

— 

— 

24 

44 

10 2 

67 




5 7 

16 6 

92 

— 

— 

— 

48 

66 

10 6 

7 1 

B 

H 


54 

16 6 

11 6 

— 

— 

— 


the absorption into the blood after a larger initial dose Accordingly, detei- 
minations of the levels of free and total drug were made at two- and four- 
hour intervals after the oral administration of 4 0 gm of sulfadiazine and of 
4 0 gm of sodium sulfadiazine The average blood levels observed follow- 
ing these doses are shown in figure 2, and the lange of values in table 1 
Comparison of the levels in the blood following 2 0 and 4 0 gm doses of 
both drugs (figures 1 and 2, and table 1 ) reveals that the 4 0 gm dose yields 
considerably higher levels at the end of both two and four houis in each 
case Table 1 shows that there is marked variation in individual patients 
with respect to the levels of drug observed in the blood following identical 
doses of the same drug In this respect, no particular difference was noted 
between the absorption of the base or the sodium salt Deteiminations after 
the larger initial doses again showed that the acetylation was almost the 
same after the administration of the two different pieparations 

Obsovatwns dining Prolonged Tieatment The duration of treatment 
of the patients studied is shown in table 4 Analysis of the data regarding 
the blood concentrations in the 147 patients who received continuous oral 
dosage of sulfadiazine and the 50 who received similar dosage of sodium 
sulfadiazine sho^^s that blood concentrations of free drug of between 8 and 
12 mg per cent were usually obtained following the use of sulfadiazine, and 
of between 12 and 15 mg per cent following sodium sulfadiazine In the 
instance of sulfadiazine, the pioportion of drug present in the blood in the 
acctylated form a\eraged about 10 per cent of the total, while in that of 
sodium sulfadia/ine the value ^^as 13 per cent It was obser\ed also that 
after the first 48 hours of treatment neither the concentiatioii of fiee diug 
nor the degree of acetylation increased Regardless of the duration of 
trciiiment, when the drugs uere withdrawn, the blood le\cl of total drug 
fell to about 2 0 mg per cent i\ithin 36 to 48 hours and to a trace b} the end 
of 72 hours The blood le\cl maintained in different patients receding the 
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BLOOD LEVELS FOLLOWING SINGLE 4 GM. DOSES 

OF 

SULFADIAZINE AND SODIUM SULFADIAZINE 


9- 



same dosage of drug varied considerably A consideiable variation in the 
per cent conjugated was observed in the same patient at different times An 
occasional patient on some daj-s exhibited conjugation as high as 20 to 30 
per cent, whereas on other days the conjugated fraction was imperceptible 
No patients were encountered who consistently showed more than 15 per 
cent of acetylated drug m the blood following the administiation of either 
sulfadiazine or its sodium salt 

hitiavenous Use of Sodntin Sulfadmzme Intravenous injections of 
sodium sulfadiazine were given to 21 patients, the individual dose being 2 5 
gm One patient received 13 injections, three patients 8, two patients 6, 
thirteen patients from 2 to 4 injections, and two patients received only a 
single treatment The mteival between injections was usually from 4 to 10 
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hours, depending upon the exigencies of the case The curves of blood levels 
for 24 hours following single doses of 2 5 gm of sodium sulfadiazine 
given intravenously are shown in figure 3 Following the administration of 
repeated doses by intravenous injection, m individual patients there is marked 
and unpredictable variation m the blood concentrations Some patients at 
a given time exhibited levels of 30 to 40 mg per cent of the total drug, while 
others who had received identical dosage of drug and m whom the levels 
were taken at comparable times m relation to the doses showed levels of only 
10 to 15 mg per cent of total drug For example, Patient C A received 


BLOOD LEVELS OF SODIUM SULFADIAZINE 
FOLLOWING SINGLE 2 5GM. DOSES - I.V. 



0 I I I I I I I I I I I I I I I I I I t I I I I I 

4 8 12 J6 20 24 HOURS 

HOURS AFTER INTRAVENOUS INJECTION 

Tk. 3 ^Cotictntntmiis of free and total dntg in tlic blood after an intravenous injection 
of 2 5 pn of 'lodiuni sulfadiazine- Tlie values observed in 2 patients arc represented 
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The proportion of the drug present in the conjugated form following 
intravenous administration is usually less than that observed following oral 
treatment It is generally less than 5 per cent of the total, but in rare in- 
stances IS as high as 30 per cent Again, when intravenous treatment is con- 
tinued for several days, there is no tendency for the conjugated fraction to 
increase over that which occurs shortly after tlie start 

Urinary Excretion of Sulfadiazine and Sodium Sulfadiazine 

The urinary excretion of sulfadiazine and sodium sulfadiazine was 
studied throughout the course of per oral treatment m 22 patients who re- 
ceived an initial dose of 2 gm of sulfadiazine followed by 1 gm every four 
hours, and in another 22 patients who received identical dosage of sodium 
sulfadiazine The average length of time during which these patients re- 
ceived the drugs was six days, but in a few patients it was possible to con- 
tinue observations over periods as long as 28 days The urinary excretion 
of the two drugs was in general the same (figures 4 and 5) The amount 

SODIUM SULFADIAZINE: EXCRETION IN URINE 
DURING COURSE OF TREATMENT 

4000- DOSAGE - 2 GM THEN 1 GM Q 4 HRS 



Tio 5 The same data shown in fipnrc 4 for sulfadiai'inc arc represented here for sodnim 
stiliadnrine In this figure also, each point plotted represents an ascrage of dctciininations 
made in from 10 to 22 i»iticnt*> 
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was as low as 1 gm or as high as 8 gm in a single 24-hour period, but 
averaged about 3 5 gm The concentration of drug in the 24-hour urine 
specimen was roughly proportional to the daily volume of urine After 
the third day of treatment the concentration of total drug in the 24-hour 
urine specimen usually remained between 200 and 300 mg per cent There 
appeared to be no relationship between the total amount of drug excreted 
daily in the urine and the daily volume of urine unless this exceeded 2000 c c 
When tlie daily excretion of drug m the urine exceeded 4 gm , it was usually 
in association with a 24-hour urine volume of more than 2000 c c , and 
whenever exceptionally large amounts of the drugs, such as 6 to 8 gm , 
were excreted in the urine in a single day, the volume of urine on that day 
usually exceeded 3000 c c These data are illustrated in table 2 

When administration of the drugs was stopped, excretion of the drug 
remaining in the body or unabsorbed m the gastrointestinal tract was rapid 
(figures 4 and 5) In rare instances the excretion was prolonged for as 
long as eight days, even though the urinary output during this period was as 
good as the average for the group The time required to excrete all of the 
drug after administration was stopped was essentially the same regardless of 
the duration of treatment 

The per cent conjugated averaged 30 per cent for the patients who re- 
ceived sulfadiazine and 23 per cent for those who received sodium sulfa- 
diazine Only an occasional patient maintained more than 50 per cent of 
the acetylated drug in the urine, and many never exhibited more than 15 per 
cent No tendency to increase the conjugation was observed when treat- 
ment was continued as long as four weeks (table 2) An average of about 
60 per cent of the total amount of drug given was recovered from the urine 
111 the case of both drugs, the range of values being from 43 to 85 per cent * 

The urinary excretion of tlie drug in the 21 patients who received sodium 
sulfadiazine intravenously was also studied The concentrations of total 
drug observed in the urine of these patients rarely exceeded 300 mg per cent 
even when the blood level of total drug was 30 to 40 mg per cent It was 
usually between 100 and 200 mg per cent, when inj’ections were being 
given at intervals of four to six hours The proportion of drug conjugated 
varied from 3 to 60 pei cent in the same patient at different times, but was 
nsuall} between 20 to 30 per cent In a single patient in whom collection 
of urine \\as complete, 90 per cent of the drug was recovered in the urine 
o\ er a period of 48 hours following a single injection of 2 5 gm 

Dh'fusion or Sulfadiazine 

In nine patients simultaneous determinations of the concentration of 
sulfadiazine in the blood and cerebrospinal fluid were made during the course 
ot treatment In three of the‘*e the concentration of total drug was higher 

* These data are Ixiscd on correction of the data relating to sodium sulfadiazine for the 
dilTerence in niolceiilar ;\cight between sulfadiazine and sodium sulhidiazinc 
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Table III 

Age Distribution of 218 Cases Treated with Sulfadiazine and Sodium Sulfadiazine 


Age 

(Years) 

Number of Cases Treated 

Sulfadiazine Orally 
(1 gm q 4 hr ) 

Sodium Sulfadiazine 

Orally 

(1 gm q 4 hr ) 

Intravenously 
(see text) 

0- 1 

3 

0 

1 

1- 5 

6 

0 

2 

S-15 

7 

2 

1 

1S-2S 

28 

4 

3 

25-40 

35 

12 

6 

40-60 

46 

22 

6 

60-80 

22 

10 

2 

Total Cases 

147 

50 

21 


in the cerebrospinal fluid than in the blood, and in the other six cases it 
varied between 49 and 100 per cent of that in the blood, averaging 72 per 
cent The concentrations of total drug in the cerebrospinal fluids of these , 
patients varied between 2 and 17 3 mg per cent, averaging 7 S mg per cent 
In tliree patients simultaneous determinations of the concentration of sulfa- 

Table IV 

Distribution of 218 Cases Treated with Sulfadiazine and Sodium Sulfadiazine According to 

Duration of Treatment 


Duration of Treatment 
(Days) 

Number of Cases Treated 

Sulfadiazine Orally 
(t gm q 4 hr ) 

Sodium Sulfadiazine 

Orally 

(1 gm q 4 hr ) 

Intravenously 
(see text) 

1- 2 

2 

16 


3- 7 

62 

21 


7-14 

52 

11 


14-21 

18 

2 


21-28 

8 

0 


28-35 

2 

0 


35-42 

2 

0 


63-72 

1 

0 


Total Cases 

147 

50 

21 


diazine in the pleural fluid and in tlie blood were made during the course of 
treatment In these three cases, the concentrations of total drug m the 
pleural fluid were 74, 90, and 91 per cent of those in the blood, and the con- 
centrations of total drug in the pleural fluid were 15 7, 4 6, and 117 mg 
per cent respectively In a single patient simultaneous determinations of the 

* Every effort was made to avoid contamination of the specimens with novocaine, but 
the possibiht}' remains that such contamination did occur and that this explains the finding 
of higher concentrations in the cerebrospinal fluid tlian in the blood 
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concentration of sulfadiazine in ascitic fluid and in blood were made, a con- 
centration of total drug of 4 0 mg per cent in the ascitic fluid, and of 5 7 mg 
per cent m the blood being observed 

Incidence and Nature of Toxic Reactions 

The distribution of the patients included in this study according to age 
and duration of treatment is shown in tables 3 and 4 The nature and a few 

Table V 


Toxic Reactions Occurring in 218 Cases 


Case 

No 

^gc 

in 

Yrs 

Sex 

Diagnosis 

Type of Reaction 

Day of 
Treat- 
ment 
Reac- 
tion 
Oc- 

Amount 
of Drug 
Given 
when 
Reac- 
tion Oc- 
curred 
Grams 

Blood Level 
on Day 
Reaction 
Occurred 
mg % 

1 

! 





curred 

Free 

Total 


Cases Treated with Sulfadiazine 


1 

26 

F 

Lobar pneumonia 

Pam m both flanks and 
gross hematuria 

• 4 

17 

44 

— 

■ 

7S 

F 

Bronchopneumonia 

Pam m both flanks and 
gross hematuria 

8 

41 

20 0 

21 0 

I 

62 

F 

Carcinoma of esoph- 
agus, postoperative 
w'ound infection 

Gross hematuria (no pain 
m flank) 

3 

11 

12 5 


■ 

52 

iM 

Pulmonary tbc , acute 
bronchitis 

Pam m left flank, gross 
hematuria 

8 

43 

14 5 

20 0 

s 

46 

i 

F 

Sinusitis, bronchial 
asthma 

Skin eruption 

13 

64 

12 5 


6 

23 

F 

Acute pharyngitis 
(Beta hemo strep ) 

Skin eruption 

9 

38 

88 

11 1 


21 

M 

Meningococcal men- 
ingitis 

Subacute bacterial 
endocarditis 

Skin eruption 

9 

51 

— 

— 

I 

23 

M 

Pyrexia of 39 6® C Fall 
m WBC from 7600 to 
2400 

23 

131 

10 6 

— 


52 

F 

Dermatitis 

Pyrexia of 39 6“ C 

9 

20 


— 

I 

43 

iM 

Subacute bacterial 
endocarditis 

Mild peripheral neuritis 

16 

95 

1 

76 


Cases Treated with Sodium Sulfadiazine 


11 

i 

9 

1 

r 

Scarlet fever 

Pam in right flank, gross 
hematuria 

1 

8 

11 7 

12 5 

12 

50 

F 

Lobar pneumonia 

Pain in left flank, gross 
hematuria 

8 

40 

85 

9 7 

13 

45 

M 

1 

Subacute bacterial 
endocarditis 

Skin eruption 

9 

55 

13 3 

n 5 

14 

6 

F 

Scarlet fc\cr 

Skin eruption 

6 

15 

5 4 

7 1 

I*;* 

45 

M 

Subacute bacterial 
endocarditis 

Skin eruption 

2 

SDl6 

1 SSD 5 

10 1 

11 1 

16f 

21 

r 

M 

i 

1 ' 

Meningococcal men- 
ingitis 

Stomatitis 

16 

SD96 
SSD 5 

■ 

86 

I 


* Two intra\enoii«: injections of 2 5 gni of ■sodium siilf.idiazinc gncn on dav before skin 
ra^h ipfKarctl. m aiidition to 16 gm of siilf.idin/inc given b> mouth before rish .ipprartrl 
1 I wo inln\r nous mjc-rtions of 2 ^ gm of sotliurn sulfidia/ine gi\en on daj before stoma- 
tiii ijipi ired, in idiiition to 96 gm of siilfadi i/ine winch Ind bc<*n gi\cn b> mouth 





















SULFADIAZINE AND SODIUM SULFADIAZINE 


281 


details of the toxic leactions which ive encountered in this same group fol- 
lowing treatment with sulfadiazine and sodium sulfadiazine oially and the 
latter drug intravenously aie presented m table 5 There was an almost 
complete absence of nausea and vomiting following the administration of 
these drugs Only two patients, not included in table 5 and botli following 
the use of sulfadiazine orall}, exhibited this reaction Even m those pa- 
tients who exhibited blood concentrations of total drug of between 20 and 
50 mg per cent, nausea and vomiting did not occur Decrease m the amount 
of hemoglobin and the count of the led blood cells, cerebral effects, agranulo- 
C} tosis, jaundice or other evidence of hepatitis, and cyanosis were not recog- 
nized during the course of treatment with these drugs in this series of cases 
The toxic effects did not result seriously in any instance, and subsided 
piomptly in every case when the drugs were discontinued The toxic effects 
on the kidnejs perhaps should be regarded as the most serious of those 
encountered In the patients who experienced colic, the pain occuried both 
unilaterally and bilaterally, was never severe, and did not persist for more 
than 12 hours Gross hematuria was noted usually in only a single urine 
specimen, and in every instance subsided at the end of 24 hours Not one 
patient uho had experienced the toxic effect on the kidneys showed evi- 
dence of permanent renal damage In every instance the urinalysis and renal 
function, as measured by ability to concentrate the urine and the urea 
clearance test, were normal within a few days of the time that the reaction 
occurred Other patients during the course of treatment exhibited a slight 
or moderate increase in the number of red blood cells observable on micro- 
scopic examination of the centnfugized urine sediment This was usually 
in association with considerable numbers of crystals of drug This finding 
was not regarded as an indication for withdrawing the drug, and when it 
was continued in such cases no ill effect was observed The skin eruptions 
weie generalized and macular or morbilliform in character, similar to those 
observed with other sulfonamide drugs There was no associated fever, and 
in no case did exfoliation of the skm occui The rash subsided promptly 
when the drug was discontinued 


Discussion 

Our data indicate that continuous oral dosage of sulfadiazine lesults in 
higher blood concentiations of free drug than are usual following the same 
dosage of sulfapyndme or sulfathiazole,^®’ and the values which we 

observed following the use of sodium sulfadiazine are even higher than those 
for sulfadiazine itself These differences are illustrated in figure 6 The 
differences between the values observed for sulfadiazine and sodium sulfa- 
diazine are similar to those reported for sulfapyndme and sulfa- 

thiazole and their sodium salts 

The proportion of acetylated drug present m the blood following the 
oral administration of sulfadiazine and both oral and intravenous admin- 
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AVERAGE BLOOD LEVELS OF FREE DRUG 
AFTER CONTINUOUS DOSAGE OF 
SULFATHIAZOLE SULFAPYRIDINE SULFADIAZINE 
AND SODIUM SULFADIAZINE 

MGMS % 



terminations made in at least 10 patients The values represented for sulfapyridine arc those 
reported by Kinsman, Moore and Harrison in the Journal of Laboratory and Clinical Medi- 
cine (19-10, \\\, 1235) 

istration of sodium sulfadiazine \ias much smaller than that usually observed 
after sulfapyridine and sulfathiazole and their sodium salts 

Furthermore, acetylation did not incieasc during prolonged therapy, as has 
been obserxed in the instances of sulfanilamide and sulfap}ridinc In 
tins respect, ‘sulfadiazine bchaxed very much like sulfathiazole *" Similarl} 
the proportion of acetxlated drug present in the urine following the use of 
sulfadiazine and sodium sulfadiazine was much less than that obserxed after 
the ii'^e of ‘'iilfanilamide ■“' "* or sulfapyrKhne,'*’ and slightly less than that 
ob‘^e^xed after siilfathiazole The difference between sulfadiazine and 
Milfapxndnie in the pioportion of drug excreted in the urine in the acetjlated 
form is xxcll slujxxn bx Patient L 1*1 in table 2 On the txxentieth day of 
trcatnicMit Milfadiaznic xxas di'scontinucd and snlfapxndine gixen instead 
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Synchronous Avith this change in the medication, the pioportion of drug 
present in the acetylated form increased from less than 5 per cent to as high 
as 50 per cent Again, because the relationship between the amount of drug 
acetylated and the production of toxic effects, sulfadiazine may possess an 
advantage with respect to the small percentage of acetylated drug excreted 
m the urine 

The data which we have available do not allow many conclusions regard- 
ing the explanation of the variations which different patients and the same 
patient at different times, receiving the same dose of drug, exhibit m the 
concentration of drug in the blood or tlie amount of drug excreted in the 
urine There probably is a variation in the absorption of drug from the 
gastrointestinal tract, but the factors influencing this difference are not 
recognized Similarly, there appears to be no explanation for the variations 
in conjugation and no definite lead to the factors influencing it The con- 
centration of total drug in blood or urine appeared to have no influence on 
acetylation Age or sex of patient, concomitant disease, degree of pyrexia, 
and other similar factors appeared to have no influence on the variations 
described 

The data Avhich ive have presented regarding the concentration of sulfa- 
diazine in cerebrospinal fluid and other body fluids, indicate that this drug, 
like sulfanilamide and sulfapyndine, and unlike sulfathiazole, is readily 
diffused 

There were proportionately few toxic reactions following the use of 
diazine derivatives Our data do not allow many conclusions regarding 
the factors involved in tlie production of tlie few toxic reactions which we 
observed It does not appear possible to correlate the occurrence of reactions 
with age, sex, diagnosis, fluid intake, urinary output, concentration of drug 
in the blood, or proportion of the drug acetylated Although the blood levels 
observed m some patients at the time of a toxic reaction were higher than 
the average, m others they were lower A number of patients who had high 
levels either transiently or over long periods of time never experienced any 
toxic effect Only one patient (Case 2, table 5) out of a group of 15, who 
at one time or another exhibited a blood concentration of total drug of 15 
mg per cent or higher following administration of sulfadiazine or sodium 
sulfadiazine, developed a toxic reaction Our data are of particular interest 
relating to the occurrence of pain in the flank and gross hematuiia In two 
patients (Cases 4 and 12, table 5), this reaction occurred during the course 
of studies of the urinary excretion of drug But m both cases the daily 
volume of urine, the concentration of total drug m the urine, and the pro- 
portion of acetylated drug in the blood and urine revealed no significant dif- 
ferences from the usual findings m our other patients The readings were 
within the average range both on the day on whicli the reaction occurred, and 
on the days preceding and following Furthermore, this renal irritation 
Avas not noted in any of the patients who exhibited unusually high A^alues for 
either the concentration of total drug in the urine (as high as 600 mg per 
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cent) or proportion of drug acetylated m the urine (as high as 60 per cent) 
In a third patient (Case 11, table 5), the urine on the day following the oc- 
currence of flank pain and hematuria, and on all subsequent days during the 
course of treatment, was within the average range for all determinations 
mentioned above, but unfortunately it was not studied on the days preceding 
the reaction These findings suggest that the renal toxic effects following 
the use of these drugs, and possibly other types of reactions, occui on some 
other basis than on that of unusual concentration in the blood or urine oi 
degree of acetylation 


Summary and Conclusions 

1 The absorption, excretion and acetylation of sulfadiazine, given orally, 
and of sodium sulfadiazine, given both oially and intravenously, have been 
studied in 218 patients who received these drugs over long peiiods of time 
The toxic effects which occurred in these patients have been correlated with 
the pharmacological data available 

2 Sulfadiazine given orally yields higher concentiations of drug in the 
blood and smaller proportions of acetylated drug in the blood and in the 
urine than do any of the other sulfonamide diugs in general use except sul- 
fonamide This IS a confirmation of earliei reports 

3 Sodium sulfadiazine after oral administration yields even higher con- 
centrations of drug 111 the blood than does sulfadiazine, and like the latter is 
acetylated to only a slight degree in the blood and in the urine 

4 Initial doses of 4 grams of sulfadiazine and of sodium sulfadiazine 
were observed to be much more effective than initial doses of 2 grams in 
establishing high concentiations in the blood soon after the stait of treatment 

5 Sodium sulfadiazine given intiavenously yields high levels of drug 
111 the blood, is acetylated to only a slight degree, and ajipears to be relatively 
non-toxic 

6 Toxic reactions aftei sulfadiazine tieatment were less frequent and 
less serious than after the use of other sulfonamide drugs This, together 
with the high concentration of free drug obtainable in the blood, suggests 
that pharmacologically sulfadiazine and sodium sulfadiazine possess definite 
ad\antages o^er the other sulfonamide dings in geneial use 
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THE ADVANTAGES AND CLINICAL USES OF 
DESICCATED PLASMA PREPARED BY 
THE ADTEVAC PROCESS " 

By E E Muirpiead, M D , and J M Hill, M D , Dallas, Texas 

The permanent establishment and widespread use of intravenous plasma 
therapy are now fully realized It has become apparent that this type of 
therapy is very efficacious in the handling of many pathological states, the 
outstanding one of which is shock The present war and the urgencies of 
national defense have increased markedly the interest in this field principally 
because of its tremendous possibilities in military medicine For these 
reasons it is the object of this communication to relate the importance of 
large volume production of desiccated plasma and the expeiience gained 
from Its clinical use m a routine hospital service during the 21 months of its 
operation 

At the present time there are differences of opinion as to the concentra- 
tion of plasma most desirable for use intravenously Various concentra- 
tions have been advocated, including dilute or half-stiength plasma,^ normal 
or isotonic plasma ” and concentrated or hypertonic plasma ® It has been 
suggested that the concentration used be based on the state of hydration of 
the tissues^ It is our belief, for reasons to be given subsequently, that 
concentrated or hypertonic plasma offers more advantages therapeutically, 
than other forms of plasma commonly used 

In this respect a minor feature of desiccated plasma is the choice of 
concentration it offers, that is, from the most dilute form of plasma up to 
four or five times normal concentration This may be readily obtained by 
varying the amount of water or saline used as a solvent But, of far greater 
value are its technical and therapeutic advantages For civilian and mili- 
tary emeigencies it offers the necessary ideal storage and transportation 
facilities More important, however, are the therapeutic advantages to be 
mentioned later in regard to shock therapy, control of plasma protein level 
and adjustment of abnormal fluid balance through its concentration and 
increased osmotic properties 

The literature on this subject continues to expand rapidly The various 
reports arc of a dual nature, dealing with methods of production and results 
of use The importance of plasma proteins introduced as normal or isotonic 
plasma in shock has been emphasized by several from experimental evidence ‘ 
The \alue of concentrated proteins has been demonstrated by others''*'*’’'’ 
One report considers normal and concentrated serum of equal \alue m 
shock-'*' Animal experimentation has also revealed evidence supporting 

’ RcccixctI lor publication Jul\ 19, 1941 

Troni ibc William Bticlianan Bloo<l. Plasm i and Scrum Center, Baslnr Uni\crsit> 
Colltt*! <!• \l<-/licinc, Dallas, Tesas 


286 



ADVANTAGES AND USES OE DESICCATED PLASMA 


287 


plasma protein theiap}' m burns, ^ wound healing,®’''^ liver damage,®'®® mas- 
sive exudations,^® intestinal obstruction,^^ starvation,^® increased intracranial 
pressuie,’" and edemas “ To supplement this there is a growing support 
of its importance m corresponding clinical conditions ®®’ ®®’ ^® In the 
various reports noimal or isotonic plasma has been used more widely than 
hypertonic plasma This is possibly due to limited facilities in the past for 
desiccating routinely large volumes of plasma Hypertonic plasma is being 
incieasingly used and there are definite indications that it possesses important 
inherent qualities 


Methods 

The methods of dehydrating plasma without denaturation of its proteins 
fall into two major categories, those drying from the frozen state and those 
drying from the liquid state The former group utilizes high vacuums under 
which conditions immense volumes of water vapor are given off This water 
vapor must be removed for dehydration to continue and here he the basic 
differences between the various apparatuses used At the present time there 
are four major prinaples used in removing this water vapor, namely chemical 
absorption,^® cold surface condensation of water vapor,^^’ ^®'’ physical ad- 
sorption and large sized vacuum pump with means to continuously separate 
water out of the oil ^® The methods for liquid state drying are numerous 
and so far have failed to reveal the ability to handle effectively mass pro- 
duction quantities 

Ninety-two per cent of the plasma used in the present senes was first 
desiccated by the adtevac process The remaining 8 0 per cent consists of 
unprocessed normal plasma given intravenously The methods' of handling 
the plasma have been previously described ®’’’ * and only the major steps will be 
mentioned Blood is collected into vacuum type bottles Plasma is obtained 
either from blood collected expressly for this purpose or from outdated bank 
blood The plasma is separated from cells by means of two De Laval 
separators arranged in series The entire volume of blood separated each 
time, 25 to 50 liters, is pooled together to remove the agglutinins By this 
method tiue plasma yields of 50 per cent can be repeatedly obtained m 
relatively a few minutes’ time Double centrifugation makes for a clear 
product witli most of the fat content removed At this point plasma is 
either frozen and used later or filtered and used at once Filtration is per- 
formed by means of a Seitz bacterial filter An important feature of this 
step IS the use of Filter cel * This substance, which has been used by com- 
mercial veterinarian biological concerns for years, makes for an improved 
product It encourages filtration and prevents plugging of the filter pad, 
It removes a great deal of tlie fibrinogen thus decreasing future fibrin pre- 
cipitation and it helps to remove lipoid particles Since we have successfully 
filtered plasma obtained from 1,190,000 c c of blood, we totally disagree with 

*A product of Johns-Manville Sales Corporation, New York, N Y 
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Strumia"® on tins point From the filtei receptacle plasma is immediately 
placed in large glass ampoules, attached to the adtevac machine and dried 
from the frozen state After 24 to 36 horns it is granulated and dispensed 
into vaccine type bottles by means of a hopper This final step i educes the 
size the container considerably tlius making the dispensing package of 
prac^cal size A vacuum is drawn m the bottles so as to encourage the 
entrance of pyrogen free water which is used as the solvent Each stage of 
tl^ partially opened method is checked b}’^ bacterial cultures The use of an 
aSr conditioned, dust-free room is an added safeguard 

Desiccated plasma produced in this manner is a porous, friable powder 
of light amber color occasional!}^ having a pink cast Even with the passage 
through the hopper the moisture content (Flosdorf-Webster method) re- 
mains 1 0 to 2 0 per cent, thus providing for flash solubility The product 
can be made to dissolve with ease in 1 5 to 2 0 minutes’ time The hemo- 
globin content is inconsequential, varying from 80 to 300 mg per cent in the 
four times concentrate The fibrinogen content is so low as to be almost 
negligible and the pH is elevated to about 8 4 

In the routine service we have dispensed three different quantities of 
desiccated plasma containing 6 25 gm , 12 5 gm and 25 gm of the dry prod- 
uct These provide for 25 c c , 50 c c , and 100 c c of hypertonic (four times 
concentrated) plasma respectively Approximately 10 per cent of the final 
volume IS deleted in estimating the amount of water added in oi der to allow 
for the solids Thus for 100 c c of four times concentrated plasma 90 c c 
of water are added to 25 gm of solids It must be mentioned that four times 
concentrated here is concerned with citrated plasma and not unmodified 
plasma Thus the protein content averages 20 gm per cent 

We have experienced no difficulty m handling this product in syringes 
as mentioned by othei s When rushed for time the pi oduct can be dis- 
soh cd and given to a patient in shock in less than three minutes 

Indications and Contraindications 

The ^arlet} of cases seen in a routine service serves as a good means 
of testing the indications and encountering the contraindications 

Indications for Intravenous uw of Hypertonic (4 X Concentrated) Plasma 

I Shock — rapid building of blood volume and acceleration of circulation 
Excellent response m all forms of shock 

A Traumatic 
P Post-hcmorrhagic 
C Shock of burns 
D Xcurogenic 

II Incompatible blood transfusion 
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II Control or Plasma Protein Level — rapid filling of protein stores, 

elevation, and sustainment of plasma protein level 

A Hypoproteinemic states 

1 Protein depletion after gastrointestinal operation, fistulae, 

starvation 

2 Liver damage 

3 Massive exudation — ^pneumonia, exudates m serous cavities, 

late phase of burns, large ulcerations 

4 Protein loss — ^through kidney (nephrosis), gastrointestinal 

tract (ulcerative colitis) 

V 

B Intravenous protein feeding when food by mouth restricted 

III Control of Fluid Balance — ^ prolonged and powei ful osmotic effects 

in edemas 

A Edema 

1 General severe hypoproteinemic states and after excessive 

intravenous saline 

2 Local 

a Pulmonary (preliminary bleeding to prevent increased 
blood volume must be done) 
b Cerebral — ^head injury, brain surgery, eclampsia 

B Excessive fluid and protein loss — infectious diarrhea, cholera, 
dysentery (together with other fluids m combating hypovolemia 
and hemoconcentration) 

IV To Provide Antibodies in Infectious Disease 

A Directly — convalescent plasma 

B Indirectly — to maintain body protein stores at levels necessary for 
effective antibody formation 

The outline of indications for the clinical use of concentrated plasma 
IS self-explanatory The evidences supporting the use of hypertonic plasma 
in shock, regardless of its cause, are given below In burns, the enormous 
quantities of protein lost may be rapidly replenished gram for gram by this 
means In moderate or profound hypoproteinemic states the protein stores 
and plasma protein level may be successfully restored by means of repeated 
large doses Here fluid administration is frequently not essential and the 
concentrated product affords the best means of giving large doses intra- 
venously In patients who are unable to take food by mouth, as following 
gastrointestinal operations, a normal nitrogen balance can be maintained 
The giving of glucose and vitamins alone makes for an unbalanced metabo- 
lism In edemas the increased osmotic forces help m shifting fluids from ab- 
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normal locations In severe cases of pulmonary edema which are refractory 
to bleeding alone, the addition of concentrated plasma is of value Here one 
must insure against overloading the heart by adequate preliminary bleeding 
Even m severe dehydration its judicious use following other fluids may be 
of help Here it acts in a manner comparable with glucose by pulling in 
fluids given subcutaneously and encouraging an adequate renal plasma flow 
Convalescent serum or plasma administered by this means may be given in 
greate/ doses, more rapidly and with less discomfort to the patient than by 
any mher method 

^liere are very few contraindications to the use of concentrated plasma 
aim this form of plasma properly prepared is innocuous The major con- 
waindication is the presence of incapacitating myocaidial damage In con- 
'^estive heart failure the additional and sudden increase m blood volume 
may be dangerous Hypertension by itself, however, is not a contraindica- 
tion Patients with a blood pressure of 200 systolic and 1 10 to 120 diastolic 
have been given substantial doses ( 100 to 150 c c ) of four times concen- 
trated plasma on many occasions without harmful results Dehydration 
approaching the critical level of 10 per cent of the body weight is obviouslj^ 
a contraindication Even here concentrated plasma may be used in mobiliz- 
ing fluids if the latter are given subcutaneously 

Clinical Data 

The present report i elates furthei clinical experience with desiccated 
plasma, summarizing the clinical results fiom the inception of the loutine 
service at Baylor University Hospital to the present time Of necessity it 
overlaps with previous reports ^ 

Almost 1,000,000 c c of blood have been converted into plasma and 
desiccated by the adtevac process Seventy-three thousand two hundred and 
Ihirly-seven cc (73,237 cc) have been given clinically under controlled 
conditions, 50,107 cc to patients in Bayloi Hospital and 23,130 cc to 
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patients on the outside The formci figure is related to 276 cases that have 
received a total of 674 doses of four times concentrated plasma There 
have been only five febrile reactions, all of pyrogenic type, making a 
reaction rate of 0 74 per cent 

The cases have been separated into groups in order to emphasize the 
importance of the introduction of large amounts of protein intravenously 
The major groups, besides the shock group, are listed m table 1 

Shock 

It is accepted that the shock syndrome results from a disparity between 
the circulating blood volume and the vascular capacity, due mainly to an 
actual decrease in blood volume Sooner or later the associated anoxemia, 
with its increased capillary permeability and seepage of plasma into the tissue 
spaces tends to progressively accentuate this disparity The main purpose 
of shock therapy is to restore the effective or circulating blood volume as 
rapidly as possible, thus breaking the anoxemic cycle The disagreements 
regarding the pathogenesis of shock “ do not invalidate this aim 

The depleted blood volume may be due to a loss of red blood cells and 
plasma (whole blood) or to a loss of plasma alone In most instances the 
red blood cell loss, even if great, is relatively insignificant and only m rare 
cases does it influence the subsequent course ® In Amberson’s 

experiments animals appeared normal when their blood was replaced by a 
12 to 14 per cent solution of free hemoglobin Death by asphyxia occurred 
only when the hemoglobin content was reduced to a 3 per cent concentration 

Various solutions have been used to replenish the depleted blood volume 
The evanescent and frequently ineffective results obtained with intravenous 
saline and glucose solutions whether in isotonic or hypertonic form, have 
been aptly stressed ■®“’ ®' ** ' ®’ *’ These solutions may hydrate tis- 

sues to the point of producing edema but most often they fail to maintain the 
blood volume Furthermore, plasma proteins may be washed out of the 
blood stream by their use in cases with capillary damage “ Otlier solutions 
as 6 per cent gum acacia, Ringer hemoglobin and gelatme-salme solutions 
have proved unsatisfactory Although whole blood transfusions, witliin 
certain limits, are effective, the relative insignificance of the added red cells 
plus tedinical difficulties makes this procedure lose a great deal of its former 
value Only in rare cases of extremely severe red cell depletion, losses 
approaching three-fourths to four-fifths of the arculating hemoglobin con- 
tent,”® are blood transfusions absolutely essential On the other hand, 
the importance of plasma proteins m maintaining blood volume and com- 
bating shock meets general agreement Therefore, in shock tlierapy the 
basic problem is one of deciding which type of protein containing fluid is most 

effective , , ^ . 

There is evidence that dilute or lialf-strength plasma suffers from de- 
ficiencies comparable to those of saline and glucose solutions, for the crystal- 
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loid containing portions of these solutions aie lost to the tissues The pos- 
sible effectiveness of this procedure is not denied but it does not constitute the 
ideal treatment It perhaps has its greatest value in most severe grades of 
dehydration 

The ideal treatment, consequently, rests between normal (isotonic) and 
concentrated (hypertonic) plasma The researches of several have em- 
phasized the value of normal plasma infusions ® That this is an 

effective means of combating shock is veil agreed But, is it the most ef- 
fective treatment? 

Blalock and associates have shown that with widespread capillary damage 
large amounts of plasma and its proteins may be lost from the blood stream 
This loss may continue at a rapid rate in spite of continuous intravenous ad- 
ministrations of plasma It is also stressed that colloid should be given “ fast 
enough to increase the level in the blood to the point of retaining an effective 
circulating volume in spite of the losses that may occur ” There are 
obvious clinical implications of these deductions Normal or isotonic plasma 
may completely control shock or it may maintain circulating blood volume 
by enormous and multiple infusions sufficient to combat severe grades of 
shock However, it serves mainly as a substitution and it does not tend 
to reverse the abnormal physiologic mechanisms of shock Its normal iso- 
tonic osmotic properties make it as subject to seepage through the capillaiies 
as the patient’s own plasma On tlie other hand, concentiated plasma 
actually tends to leverse the known mechanism of shock It increases blood 
volume rapidly by withdrawing fluid from the tissues and its hypertomcity 
affoi ds stimulating effects on the capillaries This is illustrated clini- 

call} by the rapid changes in the patient The blood pressure response m a 
large majority of the patients is sudden, the pulse becomes more regular and 
theic IS obvious clinical improvement Given rapidly and m sufficient 
quantities its action is quicker than that of other agents In addition any 
degiec of protein depletion through damaged capillaries, however great, 
can be coped with b) rapid administration of large doses of protein This 
appeal s to approach an ideal shock treatment 

In connection with the use of hypertonic solutions harmful dehydration is 
frequently discussed ^lost cases of hematogenic shock, particularly in a 
qciieral hospital, are sufficient!} hydrated to be capable of easily supplying 
inteisiitial water to dilute 100 to 500 cc of four limes concentrated plasma 
Such fluid can be rapidly and effectncly substituted by hypodcrmoclysis By 
this means the risks of intra\cnous saline arc a\crtcd. For military emer- 
i(encics the subcutaneous saline is less apt to cause pyrogenic reactions thus 
facilitating its preparation In this same regard the approximately 3 per 
tent sodium chloride concentration of the plasma is of \aluc The hyper- 
tonic ifteci of this fraction is soon lost, but it serves to hold water that is 
gt\en oral!} or parcnterall} in the bod}, and at the same time, it discourages 
pot.is^.iujti iiiibai.ince 







^ ^ooo 


a\ 50 ^® to 

iur®’ , ft \iP^^ 








»>^ , do-*-" ,dv»»v,ro' "’“ 


' t<”ao«» " „ ol w°“ , to ctd"^ ,,<^ oo • o,d>w - 


»?r?sre - 

weo V'- '*’ ent»\ ‘'“ V® 


'^;;x lOfi * 

<l,netS-'''! oi V"Foa\e sW"’tA ,tic3i'®\. C*® t V«°"t renO 'l' 







294 


E E MUIRHEAD AND J M HILL 


shorter intervals In all cases that responded, the response was directly 
related to the administration of the concentrated plasma Only five cases 
or 5 36 per cent failed to respond 

In 66 cases (70 9 per cent) hemorrhage played a part m the blood vol- 
ume depletion Fifty-four cases (58 per cent) had surgical operations be- 
fore treatment 

Doses 

The dose in shock depends strictly on tlie response One hundred c c of 
four times concentrated plasma may be given as the initial dose to be followed 
by as frequent similar doses as are needed to control shock One hundred c c 
may be given intravenously as rapidly as possible through a 19 gauge needle, 
taking usually one to two minutes’ time The doses have been given at this 
speed on numerous occasions On one occasion if was necessary to ad- 
minister 600 c c of four times concentrated plasma over a period of a few 
hours to control shock Often 100 to 200 c c are sufficient 

Shock Prevention 

This gioup consists of 34 cases in whom it was considered shock might 
develop These doses were administered following accidents, preoperatively 
and postoperatively Shock did not develop in any case in this group but it 
becomes difficult to link this directly to the administration of hypertonic 
plasma in each case The prevention of shock is a promising field 

Burns 

Concerning burn cases, pai ticularly severer grades, many have emphasized 
the need for maintaining the circulating plasma protein level In 

this regard maximum therapeutic efficiency during the period of protein loss 
can be attained by a combination of normal and hypertonic plasma therapy 
In a case with almost total body surface burn following an oil explosion, 
hcmoconcentration was more effectively controlled when concentrated plasma 
\\as gneii along with normal plasma This case passed the shock peiiod 
succcssfulh to die three weeks later of pneumonia Another case with three- 
fifths bod} surface burn also passed the shock period successfully but died 
siukknl} one ^^cck later During the first four days this patient received 
6,580 cc of normal plasma, 1,100 cc of four times concentrated and 100 
c c of three times concentrated plasma plus 2,500 c c of 5 per cent glucose 
and saline gnen ^er} slowly to keep the vein open Hemoconcentration and 
the plasma jirotem le\el were completely controlled only b}' this means On 
the fifth da\ a blood \olumc estimation with ait’s blue d}c rc\calcd a nor- 
mal plasma aolume (4,610 cc) wath an absolute plasma protein content 
• »f 274 gill estimated weight of this patient was 90 kilograms. 

In tiu hum grouji one case rcceiacd normal plasma alone In this in- 
't mce 3.(V^}0 cc rluring the first 36 hours were suffieient to combat shock 
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of blood pressure is less affected In tlie few favorable results mixed tieat- 
nient obscured the results 


Reactions 

Properly prepared desiccated plasma is innocuous as shown by the febiile 
reaction rate of 0 74 per cent, five reactions in 674 doses Urticarial reactions 
are rare Other minor discomforts include slight dull ache along the vein 
which can be conti oiled by slower administration and transient backache in 
parturient women seldom lasting more than five minutes Shock patients 
with a full stomach have been observed to vomit once shortly after the in- 
jection These are usually comatose patients Two transient tetanic carpo- 
pedal spasms 111 children have been previously mentioned 

Comment 

It can now be stated that desiccated plasma can be produced safely by bulk 
desiccation Furthermore, a partially open method, which is absolutely neces- 
sar}’ for mass production, carried out m properly air-conditioned looms by 
aseptic conscientious workers has been proved to be safe by extensive ex- 
perience The original objections to this pt ocess have been overcome as 
proved by bacteriological and moisture content studies and the giving of 
75,000 cc of hj'pertonic (four times concentrated) plasma clinically The 
febrile reaction rate of 0 74 pei cent speaks for itself 

At the present time others have certain objections to the product m 
Its piesent form in spite of the very favorable clinical trial The proper 
consideration of p) rogens is absolutely essential m appraising any reaction 
rate The relatively few milligrams of hemoglobin in this plasma have no 
bearing on reactions, as proved by others We have given, on occasions, 
large amounts of hemoglobin m the plasma without harmful lesults Bac- 
tciiological checks of all phases of this method have given negative cultures 
repeatedly Contamination reactions ■' have not been observed The 
]iotas<sium content is not harmfully inci eased The low moisture content 
encourages rapid solution 

In tins communication we ha%e piuposely disregaided distinctions be- 
tween plasma and serum as a therapeutic agent The pioper pieparation of 
iillier gnes ;m innocuous product Adtevac plasma, picpared as outlined, is 
lileralh neither plasma nor serum The use of Filter cel duiiiig Seitz filtra- 
tion renunes most of the fibrinogen fraction leaving a jilasma that approaches 
scrum in composition It has been suggested that this material be called a 
parti.ilh dcfihi mated plasma Such a product does not pioducc reactions 

Ihpcrtoinc plasma ofters tw'o therapeutic weapons, first, a direct means 
of substantinlK increasing intracapillary osmotic forces, and .second, a simjile 
and efitcti\e maninr of introducing large ainoimts of jirotem mtra\enoiisly 
IliC't iwo pf)intv are of great nnporlanee m ain pathological •>tate associated 
'\uh an .ippreci.d>le decre.ive m abNoUUe oi circulating plasma protein con- 
tent Ihis is true regaidlc'.s of the cause of the protuii depletion, whether 
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due to an inadequate intake of protein foods, decreased production of pro- 
teins, depletion of protein stores or due to loss through large capillary beds, 
kidneys, or wide ulcerative surfaces With concentrated plasma any degree 
of clinical plasma protein loss can be coped with 

In shock these two features are of prime importance The lapid in- 
crease in blood volume has been previously demonstrated by the immediate 
and sustained dilution of hemoglobin, a drop in venous whole blood specific 
gravity and a lowering of the hematocrit reading At the same time the 
plasma specific gravity remains about the same, meaning that the concen- 
ti ation of protein i emains unchanged and may be increased There are pos- 
sible stimulating effects on small sized vessels and capillaries The with- 
diawal of misplaced fluids places capillaiy and tissue function on a more 
normal basis These features tend to reverse the abnormal physiologic 
mechanism of shock and account for the rapid clinical responses 

Following copious hemorrhages and prior to the establishment of wide- 
spread capillary damage, it has been illustrated -®'’ that the lowered capil- 
lary Itydrostatic pressure encourages an inrush of interstitial fluid as a means 
of supporting the diminished blood volume The success of this mechanism 
may prevent the development of post-hemorrhagic shock If this mechan- 
ism fails, capillary damage occurs and the diminished blood volume is ac- 
centuated by seepage of plasma through the capillary walls To be effective, 
intravenous saline solutions must be given befoie capillary damage develops 
or else unnecessary risks are taken In tins interval hypertonic plasma en- 
hances an established physiologic mechanism and may prevent the de- 
velopment of post-hemonhagic shock In this legard the unfavorable ob- 
servations of Black and Smith®® are not supported by others If capillary 
damage ensues then hypertonic plasma continues to be effective as in other 
types of shocl< 

Gamble®® has pointed out that the laige volume of interstitial fluid (15 
per cent of body weight) provides a strong and prolonged defense for the 
blood plasma volume In rigid deliydration expeiiments a peiiod of 10 
days with continuous withdrawal of sodium and depletion of the interstitial 
fluid was necessary to produce severe harmful effects During this period 
the plasma volume was maintained at the expense of the interstitial fluid 
By giving these findings a clinical meaning one can discern that the transient 
withdrawal in shock of a comparatively small volume of interstitial fluid 
cannot be deleterious Of greater value is the fact that the more important 
of the two components of extracellular body fluid (plasma) is being sustained 
through a critical period The kidneys being m a depressed state of activity 
this fluid IS not readily lost from the body and it can be rapidly replenished 
later 

Recent objections =' to the use of hypertonic plasma m shock lack sup- 
port It is known that the blood volume is rapidly increased following the 
giving of this substance '‘®’®“ Certain British workers ®^ have obser\ed that 
80 per cent of the blood pressure elevation occuis m the few minutes follow- 
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mg the administration of concentrated plasma It has never been denied that 
normal plasma is effective m shock treatment, but we believe that it does not 
appear to be the most effective therapy available at the present time 

The mam emphasis m this report has been on restoring the circulating 
blood A'^olume because this is the most important feature of slioclc therap}’^ 
Other procedures, such as prevention of exposure, waim surroundings, the 
giving of 03tygen, etc , are of additional value 

In military medicine one of the greatest problems is shock In this re- 
gard, the need for a therapeutic agent of high efficiency coupled witli ideal 
storage properties is essential In shoclc such an agent appears to be 
available m properly desiccated plasma Drying machines that are capable of 
successfully supporting a routine service m a 400 bed hospital are capable 
of expansion to meet any demands For mass production, bulk desiccation, 
first mentioned b}' Elser,^®** is safe and can be easily performed ^ 

Conclusions 

1 Bulk separation and desiccation of plasma or seium with proper 
precautions is a safe procedure 

2 Bulk desiccation is essential for mass production of desiccated plasma 

3 Desiccated plasma prepared by the adtevac process as outlined is in- 
nocuous. 

4 Hypertonic plasma (four times concentrated) is highly effective in 
combating hematogenic shock and seems to revei se the abnormal physiologic 
mechanism of shock 

5 Harmful deh 3 'dration of hypertonic plasma during a shoit interval of 
time appears to have been over emphasized 

6 With hypertonic plasma any degree of clinical plasma protein loss can 
be controlled 

7 Hypertonic plasma is the most efficient agent available at the present 
tunc for inci easing intracapillar}' osmotic foices 
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OBSERVATIONS ON THE SPECIFIC TREATMENT 
(TYPE A ANTISERUM) OF STAPHYLOCOCCAL 
SEPTICEMIA; SECOND REPORT* 

By L A JuLiANELLE, 5*/ Loms, Missowi 

In an eailier communication^ published in this journal, a preliminary 
account was given of the experimental treatment of staphylococcal septicemia 
with specific antibacterial serum Obtained from rabbits following im- 
munization with intact, formahnized organisms, the antiserum was par- 
ticularly prepared to contain high titers of antibody capable of reacting with 
the somatic carbohydrate extractable from pathogenic (Type A) staphylo- 
cocci - The rationale for the therapeutic expectancy of such an antiserum 
was based on the theoretical considerations arising from the observation tliat 
precipitms for the carbohydrate in question are demonstrable in tlie sera of 
those patients only who have recovered from severe, generalized infection ® 
Although it was obviously impossible to arrive at an appraisal of the anti- 
serum 111 the preliminary report, the results were sufficiently encouraging to 
warrant a more extended study on the therapeutic effectiveness of the Type 
A, anticarbohydrate serum This has now been done, since in the interim 98 
unselected patients with genuine staphylococcal septicemia and four with 
severe infection and unverified septicemia have received the serum as the 
basic treatment during their courses of infection While it may be argued 
that even this number perhaps fails to supply the statistical basis eventually 
desired, it is nevertheless true that the senes is now large enough to establish 
the principles involved and to suggest at least a potential value for such an 
antiserum 

Methods of Study 

Type A Antiserum The antisera under study were all prepared in rab- 
bits, originally m this laboratory as described elsewhere,^ for use in the first 
32 patients Later, both the Lederle Laboratories of Pearl River, N Y , and 
the Ell Lilly Co , of Indianapolis, furnished sera prepared and standardized 
under the writer’s direction, and more recently, in fact, the former organiza- 
tion not only incorporated certain modifications in production, but has since 
evolved purified and concentrated preparations It may be said at this point, 
however, that in so far as anticarbohydrate titer and theiapeutic efficiency are 
concerned, each of the three laboratories prepared successful antisera 

Selection of PaUents No attempt has been made to select patients 
Calls for serum were answered by priority irrespective of tlie patient’s age, 
clinical condition or complication, duration of the infection, prognosis, etc 
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The only restriction imposed was that eacli patient must have had at least 
two positive blood cultures on consecutive days before administration of 
serum Further details concerning the patients studied, however, will be 
discussed more appropriately later in this report 

Admimstratwn of Antiserum Before giving serum m therapeutic doses, 
it was necessary to test each patient’s sensitivity to the serum This was 
accomplished by determining the effect of the serum on blood pressure, pulse 
rate, and respiration A mixture of 1 cc of serum m 10 cc of saline was 
injected slowly by the intravenous route, and the patient was watched over a 
period of about one hour If within that time no significant changes oc- 
curred 111 blood pressure (reduction of 15 mm or more), pulse rate (increase 
of 15 beats or more per minute), or respiration, serum treatment was then 
started It may be said at this point that m no individual was this test in 
the least harmful In each case it was possible to start serum in therapeutic 
doses, although m several because of various reactions (uiticaria, respiratory 
difficulty, increased pulse rate, etc ) the administi ation had to be iiiteri upted 
and either continued intravenousl)' later, or from then on only by the intia- 
muscular route In the latter case, 10 to 20 c c of serum were repeated at 
intervals of four to six hours In the end, the route of administration 
apparently played no important pait, obviously more time is lequired to 
laisc the antibody blood level to an effective point by the mtiamuscular 
route, but having once been reached, antibody concentration may leadily be 
maintained by this method 

Determining the initial quantity of antiseium to be administeied has 
been a difficult matter, because several factois, some definitely obscure, enter 
into the dosage Since the infection, not the age nor sex of the patient, is to 
be combated, an attempt has been made to estimate the dosage of serum 
according to the degree of infection Thus, the number of staphylococci 
per c c of blood, duration of infection, rapidity of spread, distribution and 
extent of metastases ^^erc all considered Consequently, the initial dosage 
was \aried from 60 c c to 120 cc of serum As will be described, this was 
frequent!} followed by fuither administration on successive days as deemed 
necessary 

In gumg the serum, it was always diluted at least once w'llh saline, 
Hartmann solution, or Ringer's solution The mixture was introduced 
slowl} In graMty and if untoward s}mptoms clc\ eloped, the injection was 
uniucdiatel} stopped and adrenalin was used, sometimes supplemented In 
cariiine or some othci stimulant 

Index of Adi quale Saum 1 herapy In order to determine when suf- 
fietint -erum had been guen, ‘■kin tcst« w'cre performed with the earboln- 
dr.ite^ dtrned from staplu locoeci That from 'l'}pe A was U'-ed for the 
actual test .ind that from T}IH. B ( non-pat hogenic) for purposes of control 
1 h?. rarh.iludratt -1 were ii-ed in dilutions of 1 * 100,000 of which Diet was 
mj^etifl imracutaneifU-l} \ positne mction uianik'ted it-clf v ithm a few 
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minutes by a wheal and erythema, as desciibed m the earlier lepoit Thus, 
the appearance of, such a leaction Avas interpreted as indicating an excess of 
antibody m circulation and, theiefore, that further administration of serum 
would be superfluous Granted that in some individuals with highly re- 
active skins, reactions may be difficult to mterpret because of their non- 
specificity, such examples, nevertheless, are decidedly in the minority and it 
may be said that in every case exliibiting a genuine reaction to Type A carbo- 
hydrate, recovery inevitably followed 

The folloAving routine Avas, therefore, adopted in performing skin 
leactions Skin tests Avere done on each day of serum treatment including 
the first day Preferably 20 to 24 hours should have elapsed since adminis- 
tration of serum before injecting carbohydrates This is an important 
precaution because it has been found that immediately folloAvmg introduction 
of serum tlie skin reacts avidly Avith homologous carbohydrate, in some 
instances AVitliin an hour to an hour and a half following cessation of serum 
This IS more often than not, hoAvever, merely a transient reactivity to be 
dissipated completely by the folloAving morning If, then, after about 24 
hours the skin test elicits a strong reaction, serum therapy is discontinued, 
AAdnle lack of any reaction or even a moderate reaction implies that more 
serum should be given Again tlie dosage is ai rived at by several considera- 
tions, but 111 general 40 to 60 c c make an average quantity The procedure 
of daily skin test and additional serum is tlius continued until the develop- 
ment of a strongly positive reaction 

If skin reactivity to Type A carbohydrate cannot be determined, because 
carbohydrates are not available, or because of lack of experience with the 
A’’agaries of skin reactions, a less accurate, but more or less satisfactory index 
of furthei serum administration may be deduced from the patient’s general 
condition, the temperature chart, and the blood culture To accelerate 
results m the last case, it is lecommended that blood be cultured directly 
m agar plates, since AVith clinical improvement groAvth m broth may be 
delayed as long as three and four days 

Siippoihve Treatment All the patients m tins group received whatever 
supplementary treatment was indicated Thus, tians fusions Avere given 
AAffien the red blood count fell to 3,500,000 cells per cu mm Surgical care 
AA'as considered of utmost importance and, as far as the writer is concerned, 
on a par witli serum therapy itself It must be lemembered that staphylo- 
cocci not only cause localized abscesses, but possess a considerable capacity 
for tissue destruction, eventuating in replacement Avith scar tissue Conse- 
quently, unless the abscess is forced to evacuate outAvardly, it may well dis- 
charge imvardly, thus frequently reaching the circulation Moreover, unless 
adequate drainage is established all those toxic by-products liberated by the 
destroyed tissues can be eliminated only by absoiption, obAuously adding to 
the general toxemia, even assuming that the bacteria themsekes haA e been 
eflfectively suppressed It is, in fact, the opinion of the Avriter that staphylo- 
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coccal septicemia is as much a surgical as a medical emergency, and for 
effective management the condition requires complete collaboration of 
surgeon and internist or pediatrician 

What surgical procedures were to be adopted in this study were left 
for the surgeon in charge to decide In a general way, however, it seemed 
wiser not to intervene in the spreading cellulitis or edematous type of in- 
fection and to delay operative procedures until the lesion began to localize, 
whether the lesion was of the bony or soft tissues It is realized, of course, 
that opinion is divided on the proper course in such cases, so that it may be 
dangerous to dogmatize The impression has been gamed m this study that 
the use of serum before operation, particularly m cases of osteomyelitis, is a 
prophylactic measure of value, and for this reason this procedure was fre- 
quently adopted in later patients 

At this point it may be well to add tliat where sulfonamides had been 
part of the treatment before serum was used, the drugs were promptly with- 
drawn It was discovered later, however, that in certain cases the drugs 
were continued, but such instances formed a very small minority, and it is 
felt that the infection was not materially influenced by the additional treat- 
ment 

Collateral Bacteuological Studies During the course of treatment daily 
blood cultures were made, in most cases by plating 1 0 c c and 2 0 c c of 
blood and by inoculating broth with 5 0 c c or more of blood The plates 
were incubated, in general, for 48 hours before making final estimation of 
the number of colonies per cc of blood, while the broth cultures were in- 
cubated for one week before being discarded as sterile In certain infre- 
quent instances, however, it was not possible to carry through this procedure 
Where drainage was instituted, cultures of the escaping pus were made on 
infusion blood agar plates so that the strains from the localized lesions might 
c\ entually be compared with those originating from the blood Each strain 
was tested for its ability to ferment mannite, since typical pathogenic cultures 
produce acid m this sugar,' and the oiganism was subsequently classified by 
tlic caihohydratc extracted from it In addition, each strain was measured 
lor Mrulcncc in white mice, and more than half were tested m rabbits as well 
Random strains weic also inoculated m guinea pigs 

Anahsis of the bacteriological information re\eals that practically each 
patient had at least three daily positive blood cultures before the administra- 
tion of scrum As will he shown later (table 4) there were four exceptions 
to this rule 

Vari.uion<^ m the miimrical count of colonies coxered a range of sexcral 
thousand colonics ])er cc of blood, as will he brought out later Icxery 
strain tC',tcd fermented inanmtc, m an occasional culture, howexer, fer- 
TUenuitioa V ac delayed to ihc third or c\cn fourth day In each ca'^c Type A 
carholuilr ttc was eMraclcd from the bacterial cell Comparisfjn of the 
sirviius tro'u i<,r,*di/td pus and blcKid cultures disclo«ctl no xariations m the 
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tests conducted, suggesting, tlierefoie, that the organism m the blood had 
actually penetrated from the external focus 

Tests for virulence m the different animals were highly disappointing, 
since it was hoped that an animal-virulent strain would sooner or later be 
encountered Death was induced only by excessively large numbers of 
organisms and the results were extremely irregular Thus, some cultures 
killed white mice in dosages of 0 1 c c (ccr 50 million organisms) and 
rarely 0 01 c c (ccr 5 million organisms) of young broth cultures injected 
intrapentoneally or intravenously, but the results could not be duplicated 
with any degree of regularity Many cultures, even in dosages of 0 5 c c or 
1 0 c c , had little effect on any of the three animals (mouse, rabbit, guinea 
pig) If it IS recalled that the organism tends toward the classical formation 
of clusters, it will be realized that when deatli does occur following the in- 
jection of large dosages, the fatality may be as much the result of capillary 
emboli as of actual infection In anj^ case, it is extremely difficult to measure 
in the commoner animals the virulence of strains derived from man, even 
when the infection is fatal 

Clinical Observations 

As stated earlier, 102 patients have now been treated witli antistaphylo- 
coccal. Type A rabbit serum This number represents a great variety of 
disease, with patients ranging in age from four months to 72 years The 
largest group was composed of cases with acute osteomyelitis complicated 
wiffi septicemia, tliere being a total of 26 such examples The next largest 
group included cases with heart involvement (15 with endocarditis and three 
with pericarditis) and a third group of nearly the same size was made up 
of cases of furunculosis (14 cases) The other individuals represented a 
scattering of clinical conditions as the predominant factor in the infection, 
such as primary pneumonia in eight, sinus thrombosis and meningitis m three, 
septicemia following abortion in three, etc, etc In other patients the staphy- 
lococcal septicemia was aggravated by diabetes (difficult to control m five) , 
sulfanilamide poisoning with severe leukopenia m two, congenital jaundice 
in two, tuberculosis of the spine and dissecting aneurysm in one, pemphigus 
foliaceous in one, leukemia in one, malnutrition (m an infant), one, Cush- 
ing’s syndrome, one , arsphenamine poisoning with extensive hepatic damage 
in one, nephrosis, one, and internal hemorrhage due to an injury in one 
Of the total senes, 62 were treated in St Louis, 18 in various places 
throughout the country, and 22 at the Philadelplua General Hospital The 
third group is being published separately from that institution ® but will be 
reviewed summarily here to render the analysis as complete as possible 

Of the 102 patients treated as described, 48 survived and 54 died In 
order to present the data simply and compreliensively, it is proposed to sub- 
mit a separate analysis of the fatal and non-fatal cases 
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Synopsis of Patients Recovering 

Before entering upon a description of the individuals considered as suc- 
cessfully treated with Type A seruni, it may be relevant to illustrate by 
clinical observation the specificity of the antistaphylococcal serum 

Case Report 

Case 83 A white female, 34 yeais of age, entered the hospital with extensive 
pemphigus foliaceous of three months’ duration After six weeks’ hospitalization 
during which the skin condition became intensified rather than diminished, the 
patient developed a septic temperature whicli was soon proved to be due to a septi- 
cemia caused by hemolytic Staphylococcus aweits of the manmte-fermenting. Type 
A variety The first three daily blood cultures were pure growths of staphylococcus, 
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but on the fourth day, with the nunibei of colonies of this organism definitely reced- 
ing, the plates weie noticed to contain several colonies of hemolytic streptococci 
Administration of serum which had been started on the second day was accompanied 
by a complete disappearance of the staphylococci by the fifth day of septicemia (third 
day of treatment), while in the same period tlie numbei of streptococcal colonies dis- 
tinctly increased From then on the blood stream remained free of staphylococci 
The patient was given sulfanilamide in large doses in an effort to check the 
streptococcus invasion but without avail The blood culture was consistently positive 
for this organism for some two weeks, towards the end, m fact, the cultures showed 
mixed growths ivith diphtheioids and colon bacilli which were probably due to the 
technical difficulty of obtaining uncontaminated blood, because of the condition of the 
skin At postmortem examination, no metastatic abscesses were detected, and a 
vegetative endocarditis on the tricuspid valve yielded a pure growth of streptococci 
This is considered a remarkable example of the specificity of the antiserum, further 
evidence of which has been obtained experimentally and will be presented at a future 
date In order to illustrate the forerunning observations, photographs (plate 1) are 
given of three blood cultures obtained on the first, fourth, and seventh days of 
septicemia 

The patients represented among tlie lecovenes were well distributed as 
to age and clinical manifestation The ages varied from 18 months to 56 
years and the primary foci divided themselves as will be seen in table 1, as 
follows osteomyelitis, 24, fuiunculosis, seven, primary pneumonia, four, 
localized abscess following trauma, two, infected blister of heel, two, in- 
fected pimple of face, two, self-induced abortion, two, undetermined, one, 
meningitis, three, and frontal sinusitis with osteomyelitis, one 

Table I 

Summary of Patients Surviving Classified by Initial Infection 

Total number of patients treated 
Total number of patients surviving 


Osteomyelitis * 24 

Furunculosis 7 

Pneumonia t 4 

Localized abscess following trauma 2 

Infected blister of heel 2 

Infected pimple of face 2 

Endometritis (self-induced abortion) 2 

Undetermined 1 

Primary meningitis 3 

Frontal sinusitis with osteomyelitis 1 


Total 48 


* The evidence suggests that three patients with pneumonia and one with osteomyelitis 
did not have septicemia 

tin addition to the primary pneumonias listed, there were 10 examples of metastatic 
pulmonary infection 

It should be stated in this connection that one of the patients with osteo- 
myelitis had a transient bacteremia rather than septicemia, and of the four 
patients with pneumonia only one can be Certified as having septicemia In 
addition to septicemia there were numeious other metastatic complications as 
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pneumonitis or lung abscesses in 10, with pleurisy or empyema m four of 
these cases, abscesses of the kidney, four, panophthalmitis, three, iritis with 
Itypopyon, one, sulfanilamide poisoning with agranulocytic leukopenia (white 
cell count, 800), one, etc Of tlie 24 cases of osteomyelitis it was felt that 
nine had no metastatic spread of infection Thus, it is seen that as far as is 
possible the distribution of patients is typical of staphylococcal septicemia 
witli perhaps a larger than average share of osteomyelitis 

Effect of Antiserum on Temperature It ma}"^ be of interest to describe 
the effect of the antiserum on the patient’s temperature The dramatic drop 
m fever associated with crisis was observed only rarely In three cases the 
temperature actually fell to normal overnight and remained close to that point 
until complete recovery In two of the tliree patients, the temperature sub- 
sequently arose again In one case this occurred after seven days, the fevei 
of 2° F being due to a panophthalmitis which was present early during the 
septicemia With enucleation, the tempei attire promptly fell to normal and 
remained so throughout the patient’s stay in the hospital In the second 
instance, a rise of about 2 5° F was associated with pleurisy with effusion 
After paracentesis the fever disappeared and the effusion did not recur 
As illustrative of this t}'pe of effect of serum therapy on fever a summary 
of case 42 is here cited and the temperature chart reproduced (figure 1) 
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osteomjehtis of the left shouldei Blood cultuies yielded hemolytic Staphylococcus 
aureus, and on subsequent osteotomy of the humerus, performed after the first injection 
of serum, the same organism was isolated Both the bone and pulmonary infections 
were confirmed by roentgenographic study The first injection of serum (60 cc 
intravenously) caused first a thermal rise and then a fall to normal Because the 
skin test to carbohydrate was only partially positive, 40 c c of serum were given on 
the second day, and finally 20 cc on the third day The chart demonstrates the 
rapid change brought about by the first introduction of serum 

In the large majonty of patients recovering, hoAvever, the fall in tem- 
perature was moie characteristically by lysis Thus, the daily maximum 
and minimum tempeiatuies diopped progressively so that a curve drawn 
halfwa}^ between each point for each day shows almost a straight line de- 
scending to normal and requiring from four to six days to reach that point 

The character of such a curve is represented in figure 2 and the history 
of the patient summarized 



Fig 2 Effect of Antiserum on Temperature B Fall by Lysis Curve with black circles 
represents average daily temperature Note progressive, daily fall 


Case 61 A white boy of 8 years entered tlie hospital on the sixth day of illness 
which followed an injury to the right knee The clinical diagnosis of osteomyelitis 
of the femur was later verified by roentgen-ray films The periosteum was incised 
immediately and a drain was inserted On the eighth day of illness following two 
successive, positive blood cultures, 80 cc of serum were administered intravenously 
The following day with the skin reaction to carbohydrate only partially positiye, 
40 c c more were giyen, also intrayenously, and finally 20 c c intramuscularly on the 
third day With two serum treatments, tlie blood culture became sterile, the skin 
reaction be<'ame strongly positiye, and the temperature was on the downward trend, 
requiring six days before maintaining a normal range Ten days following the first 
injection of serum there was a rise in temperature due to serum sickness, consisting 
of extensiye urticaria which lesponded to symptomatic treatment within two dajs 
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Occasional temperature graphs, on the other hand, ma}^ still show after 
serum therapy a more or less sustained fever This type of reaction has been 
interpreted as suggesting the presence of foci of infection lequiring drainage 
The following case offers a good example of this variety of fever (figure 



FiC! 3 Effect of Antiserum on Temperature C Interference b> Foci Rcquning Diainagt 


Care 77 A wJiite bo\, 12 >eais old, uas admitted on the third da} of illness fol- 
lowing a fu! uncle over the left scapular region, which had been squeezed two da}S 
pre\iousl} The chief clinical signs w'ere obvious spread of infection to both lungs, 
in addition to septicemia Seium was given on the se\enth da}, 120 cc intravenousK , 
•ind on the eighth day 60 cc Additional seium was considered unnecessary be- 
cause of the strong reaction to Type A carbolndrate It will be noticed (figuie 3) 
that the tciiijieiature, nevertheless, remained high for fnc more days, and then 
giadually rctiiincd to noiiiial This is interpreted as signif}ing foci of infection (in 
both lungs) which rcquiicd drainage, but because of their anatomical distiibution were 
‘•urgicall} iiiactc'-sible Therefore, as long as natuial diainage (i e, absorption) went 
on, the tenipcratuie remained high 


Such examples add weight to the statement made above that when wide- 
spread metastases cause necrosis of tissues releasing toxic substances into 
the f ireulation, it is mew liable that the temperature should not he greatly 
aftntcd 1)\ the st.rum 

of Ivtiu'timi on Scfticcmw It slionld he made clear that while 
I'Ciiteicmia implies a transient passage of haclena m the blood stream, 
'•eptuama implies either their constant prt'-ence or even their actual growth 
m tlu cireulatuhi, ahliough not of the order of miiUiphcntion observed m 
v.tro In the oa-t fif st.iplnlococcus the tendenev tr> al)scts> formation with 
< vuntu'd i.sttri^too hevoiid the ahset'-s wall of the ahscc-'*' content', le.uls to 
irv!U..‘'t h," ttremu' (.‘oa-'eqi;cmly» ^epiieemi.' rnav he dvlernimed onlv In 
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frequently repeated blood cultui es It seems important to point out that the 
number of colonies per c c of blood does not carry the significance that a 
similar analysis does, say m pneumococcal infection A study of hundreds 
of blood cultures made in this laboratory m connection with this investigation 
indicates clearly the enormous variation m colony counts and the frequent 
difficulty of reconciling them with the general clinical condition Thus, in 
cases of endocarditis, the colon}' counts sometimes reach into the thousands, 
while m multiple lung abscess with massive destruction of pulmonary tissue 
the count may be very low or the blood may even be sterile, despite rapidly 
ensuing death The frequent eruption of showeis of organisms from local 
foci into the blood stream, and, conversely, the “ filtration ” of staphylococci 
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Fig 4 Effect of Antiserum on Temperature D Inefficacy m Endocarditis 


by various organs and their artificial removal as capillary emboli in part due 
to tlieir characteristic formation, may both cause marked variations in 
numbers which are difficult to reconcile with the general physical condition 
Consequently, it is felt that information supplied by colony counts, unless 
these are uniformly progressive or approximately constant, may be mis- 
leading In any case, it becomes pertinent to analyze the changes in sep- 
ticemia accompanying the administration of antiserum 

As in the case of the temperatures described abo\e, only a rare patient 
exliibited sterilization of the blood with a single injection of serum The 
large majority of patients lecovering required from two to four days or 
even more (figure 3), before attaining sterile blood cultures, and the colony 
counts made day by day were usually of the progressn ely decreasing \'ariet 5 
In order to illustiate sterilization of the blood m a particularly heavy sep- 
ticemia, photographs of successive blood cultures aie submitted m plate 2 
This example was not selected as typical, since most septicemias do not reach 
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such a high point in colony count, but it is submitted as a demonstration of 
the potential clearing capacity of the serum, even though the case is unusual 
Thus, it will be seen tliat a culture taken immediately before administering 
antiserum yielded ca 400 colonies per c c of blood , on the next day preced- 
ing a second injection of serum, the count fell to 55 colonies , on the third 



I’j Uf 2 Hfiftcl of Strum on Stptictmia Photographs of blood culture platt** (1 ct 
o! b’ti*)/!) nndt on succtssitc dat*. duruiR strum trcatmtnt Upper Itft, mimtdiittl} htfort 
hpt adm'uistration, ottr <1()0 colomts, upper right mmicdiatclj before second admimstration, 
cobinit'* hmir right, mimethalcly before third administration, 20 colonies, lotter left, 
iiiM-diPth 1»- fort tourtli administration, nine colonics (' d te\t) 


d.''_\ prtetdmg mtirt st rum, the count fdl further lo 20 colonies, on the fourth 
d't\, Ik fore giMuic the last injeetion of serum, the count fell to tutu colonics, 
tntl on the hfili tl,i\ (afttr fotir mjectiosi-* of strum) the blootl became 
sN nit 

/^/rcc' tet , r'titi Oh N/n/j 7 cr' In .Sf'i'nfu C arhnhydrati <; IJtfore 
'Mrihi'; s( rusti thtr-un. ‘'Ktn reaction- to the carbohydrate'- v.trt not ehrittd 
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m any of the patients tested While skin reactions to Type A polysaccharide 
may be demonstrated within an hour to an hour and a half following serum 
administration (which indicates how rapidly the antibody is distiibuted in the 
tissues), this was considered as transient and, therefore, unimportant from 
the aspect of recovery Consequently, the skin reactions to be discussed are 
leferable to tliose appearing 20 to 24 hours after giving serum On this 
basis, it has been found that genuine reactions developed after two to four 
introductions of serum and occasionally the reaction obtained following the 
first treatment with serum was of sufficient intensity to indicate that further 
serum administration was unnecessary When the reaction was once 
strongly positive the patients went on to recovery It is interesting to add 
that thus far the skin reaction to Type A carbohydrate has not failed in its 
accepted interpretation (i e , a measurement of immunity) As will be 
brought out later, the skin tests performed on the patients who died never 
elicited a skin reaction that could be regarded as definite Occasionally, the 
reaction was actually classified as one plus, or even two plus, but tins was 
obviously transient and due to the large quantities of recently administered 
serum 

Effect of Antiseimn on Localised Lesions In treating septicemia by 
intravenous or intramuscular application of antiserum a careful watch was 
kept on the different foci of infection As a generalization it may be said 
that the antiserum exerted little activity on the oiiginal sites of infection, 
nor, as far as could be determined, on metastatic lesions Several striking 
exceptions, however, were noted Thus, in case 36, a white female, 23 years 
old, whose septicemia followed the pricking of a small abscess on the upper 
Iip with an unsteriHzed sewing needle, there was massive swelling of the left 
face with edema of the lids, iritis, and metastatic pneumonia Three separate 
abscesses developed m the ins, which the ophthalmologist in consultation con- 
sidered sufficient grounds for enucleation Simultaneously with serum 
therapy, given over five successive days, the abscesses receded with ultimately 
complete return to normal In a second patient, case 13, a white male, 25 
years old, whose septicemia followed the placing of gummed mending tape 
over a cut on the chin caused while shaving, the abscess caused tremendous 
swelling of the face and neck, and, subsequently, metastatic pneumonia 
With serum treatment given on four consecutive days, the face and neck 
improved remarkably from day to day The final example was a patient 
(case 50), a white female, 14 years old, whose septicemia followed by 24 
hours a cut on the lower lip inflicted by a dentist’s drill She developed 
metastatic pneumonia and massive swelling and discoloration of the face and 
neck Two administrations of serum were accompanied by sterilization of 
the blood, and definite, but not complete recession of the facial infection 
In the pneumonic infections also serum tlierapy apparently caused a certain 
degree of improvement as evidenced by roentgenograms, but the changes 
were not as conspicuous as the preceding examples, and healing went on for 
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considerable time after serum had been discontinued Consequently, the 
writer has not been greatly impressed with the effect of the senim on tlie 
localized lesions and therefore, desires to emphasize again the great im- 
portance of utilizing surgical measures to create optimum conditions for 
accelerated and complete healing. 

That the antisenim may ha^e a preventive action on the formation of 
metastatic abscesses will be discussed later. Since the evidence for this 
opinion is best funiished by postmortem examination, it seems more ap- 
propriate to consider this point as parr of the report on the fatal cases At 
diis point, however, attention ma\' be drawai to tlie summary of case S3 (\'ide 
supra), whicli suggests the lack of metastatic infection accompanying the use 
of T}*pe A antiserum 

Scniw Rcactwjis. This report would not be complete without a word 
of summary regarding the reactions induced by the antiserum. As stated 
early, tlie intravenous trial dose given preliminarily to dierapeutic admin- 
istration was tolerated widiout difficuin* by all die patients. In rare in- 
diiaduals. the first therapeutic injection had to be discontinued because of 
some troublesome reaction, as urticana. respiratoiy- difficulty, or decreasing 
pulse rate This has already been alluded to above and need not be repeated 
here In a certain number of jiatients. however, the s\anptom-complex 
recognized as serum sickness was also observ'ed Thus, in the 4S survii'als. 
1/ {ca 35 per cent) gave evidence of this complication In each case there 
was a varying degree of urticaria, in some combined with edema, and in two 
patients, with arthritic pain and swelling Serum sickness came on within 
nine to 14 days following die use of scrum : it usually lasted 2-t hours, oora- 
sioiially 48 hours, and it always responded promptly to s^Tiiptoniatic treat- 
ment 

In diis connection an anomalous reaction w ordiy of note was encountered 
whicli has been difficult to classify. A boy of 15 years, with acute osteo- 
myelitis of die left upper tibia was given 60 c.c. of serum intravenously on 
the day follownng osteotomy. After a theniial rise of 2 or more degrees to 
105""' F, the temperature began to fall, and within 16 hours after the in- 
jection the temperature reached 95^ F, where it remained for four hours. 
Finally, after ^'a^lous unsuccessful measures, an enema of hot. concentrated 
coffee was given, and whedier because or in spite of this treanuent, the tem- 
perature began to rise, attaining normal within four hours, and 100 6 F 
within 12 hours From then on the patient recovered uneventfully with the 
temperature fluctuating onh' little above and below noniial. 

Rccaf'iitilatwu The statistical analysis outlined above, then, discloses 
that if the data be accepted as they stand, T}-pe A antiserum approaches a 
gradient of efficiency of about 50 per cent. Stated in other tenns, it appears 
that die usual survival rate of 20 to 25 per cent has been doubled in the 
present study. Although less dramatic in its etfect than antipneumococca! 
serum — unquestionably the most ettecti\e of the antibacterial sera in cur- 
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lent use — the indications aie that in the ultimate analysis, Type A anti- 
staphylococcal seium may piovide comparable benefits, since both approxi- 
mately double the usual survival rate of their respective infections It must 
be remembered that the pneumococcus, although capable of causing mas- 
sive infection, larely destioys tissues or forms abscesses The tremendous 
pulmonar} involvement incited by this organism is characterized by a filling 
of the aheolar spaces with exudate which regresses so completely and be- 
nignly with lecoveiy that no sign of the past infection remains Surrounded 
by an ectoplasmic layer of carbohydrate, moreover, the organism reacts 
immediately with homologous antiserum, and it is, therefore, lapidly and 
effectively immobilized In the case of the staphylococcus, on the other 
hand, the infection is essentially a process of abscess formation and tissue 
destruction Avith healing by cicatrization, and whatever the action between 
carboh)drate and antibody, it is iiecessaiily delayed because of the endo- 
plasmic distribution of the carbohydiate It is small wonder, then, that anti- 
pneumococcal seium should initiate a more dramatic effect than anti- 
staphylococcal serum 

The lecoveries m this senes repiesent different varieties of septicemic in- 
fection, as brought out in table 1 The primary focus varied from an in- 
fected pimple to the grosser diseases of pneumonia, meningitis or uterine in- 
fection resulting from self-induced abortion The most impressive action 
of the serum, however, was witnessed in patients with osteomyelitis and 
septicemia Thus, 27 such individuals were observed , of these 24 recovered, 
and thiee died Of those recovering, only four have thus far returned for 
further care, as removal of sequestrum Of those dying, one had reached 
the stage of endocarditis before administration of serum, one, pericarditis 
with a luptured abscess of the heart muscle causing a direct communication 
between heart chamber and pencaidial sac, and the third patient arrived at 
the hospital when the supply of serum did not permit adequate treatment 
In this third case the blood was sterilized with the serum on hand, but the 
blood culture became positive again several da>s later Because additional 
serum was not available, the patient received no more specific tieatment, al- 
though in need of it. The condition became rapidly worse and within a 
week the patient died Because of the complications m these three cases, 
it may be justifiable to attribute death to causes other than failure of serum 

In two other patients of this group, however, it was questionable whether 
the serum was of great assistance In one the leg was finally amputated 
before recovery ensued, and in the other, despite the occurrence of a strong 
skin reaction to Type A carbohydrate, and precipitins in the blood to a titer of 
1 200,000, the blood culture lemained positive for several days before 
sterilization Unless it is assumed that the antiserum prevented greater 
extension than was piesent, it must be admitted that the clinical condition 
changed very little, if any, during serum therapy In any case, however, 
the ratio of survivals to deaths in this group is particularly high It is felt 
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that gratifying results heie were aided by the eaily administiation of the 
serum m practically all the cases, and that, therefore, it is reasonable to deduce 
that if serum is to be given, then the soonei it is used, the greater its 
effectiveness 

Synopsis of Patients Dying 

Upon analysis of those cases in which the infection proved fatal it soon 
became evident that death in many of the cases was inevitable since there was 
evidence that the infection had advanced beyond help by any form of treat- 
ment During the past year, for example, the type of patients referred for 
serum treatment became particularly unfavorable due to prolonged, unsuc- 
cessful tieatment with sulfonamides beforehand, as has already been brought 
out m a joint report from this laboratory and the Philadelphia General Hos- 
pital ® This resulted not only in the late administration of serum but fre- 
quently enough rendered prognosis hopeless Consequently, if a fair esti- 
mate of the value of the serum is to be obtained, it is necessary to give a 
breakdown of the mortality figure That a rapid impression may be gained 
of the factors entering into the death of the patients, certain data have been 
brought together in the form of protocols In table 2, therefore, a summary 
of the fatal infections is given based on portal of entry Of the 54 patients 
listed, seven became infected by way of furunculosis and miscellaneous 

Table II 

Summary of Fatal Infections Classified by Initial Infection 


Total number of patients treated 102 

Total number of patients dying 54 


Furunculosis 7 

Localized abscesses (miscellaneous) 7 

Undetermined 7 

Terminal septicemia (see text) 4 

Pneumonia * 4 

Osteomyelitis (see text) 3 

Cellulitis 3 

Sinus thrombosis (from infected pimple) 2 

Sinus thrombosis (from panophthalmitis) 1 

Drug poisoning with abscesses (see text) 2 

Infection of foot 2 

Draining chronic sinus 2 

Postoperative infection (prostatectomy) 1 

Otitis media (bilateral) 1 

Endometritis (spontaneous abortion) 1 

Perinephric abscess I 

Infected scratches (see text) 1 

Pemphigus with cellulitis 1 

Pneumonia following chickenpox 1 

Leukemia with unexplained septicemia 1 

Nephrosis with multiple abscesses 1 

Infected pimple with pneumonia and endocarditis 1 


Total 54 


* In addition to the primary pneumonias listed, there were 12 examples of metastatic 
pulmonary infection 
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localized abscesses, while in seven otheis the oiiginal focus was not satis- 
factorily established Staphylococcal septicemia teiminal to some other pre- 
existing condition (congenital jaundice, twice, malnutrition and congenital 
heart disease once each) was encountered four times, and in four others the 
primary lesion was in the form of pneumonia In the latter connection, it 
should be pointed out that in addition to the primary pneumonias, there were 
12 examples of metastatic pneumonia Three more cases started by way of 
osteomyelitis as already discussed above The remaining 22 patients repre- 
sent a miscellaneous group, for the most part, of individual examples, as 
tabulated 

If, now, the fatal infections are reclassified on the basis of various factors 
entering into and, perhaps, contributing to the serum failures, a number of 
interesting features are brought to light This information is summarized 
in table 3, and lends itself most readily for presentation under the topical 
order employed therein 


Table III 

Summary of Miscellaneous Factors Contributing to Serum Failures 


Factor Encountered 

Number of 
Patients 

% of Total 
Treated 

Patients with endocarditis 

IS 

IS 

Patients dying within 72 hours 

15 

IS 

Death due to other causes 

5 

5 

Serum treatment excessively delayed 

4 

4 

Patients with pericarditis 

3 

3 

Patients with sinus thrombosis 

3 

3 

Miscellaneous 

9 

9 

Total 

54 

54 


Patients with Endocarditis Of the 54 patients dying during serum 
treatment, 15 (or 15 per cent of the total treated) gave clinical evidence, 
before serum was started, of endocarditis which was subsequently confirmed 
at postmortem examination This condition proved to be invariably fatal 
The bacterial count of the circulating blood always ran high (hundreds or 
tliousands of colonies per c c ) and did not appear to be influenced by the 
serum In order to illustrate the ineffectiveness of Type A antiserum in 
endocarditis a brief resume will be given of case 5 1 

Case 51 A white girl of 13 years entered the hospital after two weeks of high 
temperature, severe “ cold ” with general malaise, occasional chills and frequent urina- 
tion (two and tliree times an hour) She was treated with sulfapyndine until tlie 
twenty-tliird day when serum was administered, at a time when endocarditis had be- 
come clinically evident The patient received a total of 640 cc of serum intra- 
venously over 11 days without affecting the general condition, the skin test to carbo- 
hydrate, or tlie septicemia which ran from 1200 to 4000 colonies per c c of blood 
At postmortem examination there was found a massive vegetation of the tricuspid 
valve, almost completely obliterating the lumen 
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It IS the wnter’s opinion that in staphylococcal endocarditis the prognosis 
is unfailingly fatal and no method of treatment now exists for alleviating or 
arresting this condition It is felt, however, that since so often endocarditis 
IS a later development of septicemia, early, adequate treatment may prevent 
its occurrence in at least a certain proportion of the patients 

Patients Dying Within 72 Homs That a large share of the patients 
studied were referred when the prognosis was poor is evidenced by the 15 
individuals (IS per cent of the total number) who died within 72 hours 
after starting serum In fact, two-thirds of this number died within 48 
hours It IS readily seen how hopeless the condition was, and in any case, 
this group cannot be considered as a fair trial for any experimental treat- 
ment 

Death Due to Other Causes Five patients of those dying are, curiously 
enough, examples of successful treatment despite fatal termination In each 
individual the septicemia had been eliminated, and the patient was apparently 
improving when death intervened through a superimposed condition Thus, 
in an elderly man, the complication was lobar pneumonia due to pneumo- 
coccus, Type VIII ; in a child, hemorrhage of the carotid during an operation 
of the throat caused exsanguination , m a middle-aged man under treatment 
for syphilis, m whom there was originally arsphenamine poisoning with 
dermatitis which became the primary site of infection, death was due to 
arsenic poisoning as autopsy later demonstrated, in the fourth (case 83 
above) subsequent invasion of the blood stream by hemolytic streptococci 
was the final cause of death , in the fifth patient, the original difficulty was a 
perinephric abscess which was treated surgically by nephrectomy with sub- 
sequent infection at tlie site of operation, the septicemia and local infection 
subsided but there was a persistent pulmonary infection which after about 
three months caused death Up until autopsy, the lung involvement was 
considered staphylococcal in nature, but this was an erroneous assumption 
since the process revealed itself as one of actinomycosis, probably even ante- 
dating the staphylococcal infection It is important that staphylococci were 
not recovered from heart blood cultured at postmortem examination and that 
the organs and tissues were free of metastatic abscesses 

Serum Treatment Excessively Delayed Further analysis discloses that 
four patients were started on serum late in the disease After this study was 
under way, it was anticipated that a certain proportion of the patients would 
be treated at a later date than desired In these four, however, the delay 
exceeded any anticipations Thus, serum treatment was started on the 
twenty-eighth, fifty-first, fifty-second, and fifty-eighth days of illness, re- 
spectively Perhaps the surprise should be not that the serum failed to 
check the infections, but that the patients lived as long as they did 

Patients with Pericai ditis Three other patients had extensive pericai di- 
tis when first seen In two (including the one mentioned above) an abscess 
in the myocardium had ruptured into the pericardial sac In both cases leak- 
ing blood had clotted and become adherent to the visceral and parietal pen- 



SPECinC TREATMENT OF STAPHYLOCOCCAL SEPTICEMIA 


321 


rdutm Numerous small colonies of staphylococcus were distributed 
loughout the clot As with the cases of endocarditis these must be con- 
lered as failures on the pait of the seiuni, and, most probably, hopeless 
implications of staphylococcal infection 

Patients with Sums TJvombosis Theie were thiee instances of this 
iiidition, each further aggravated by secondary meningitis All three pa- 
ints died, leaving no doubt that the seium had been of no benefit It 
ems that as in the case of cardiac infection, sinus thiombosis is beyond 
:lp by tins serum 

Miscellaneous Patients Dying In three other individuals death was 
iquestionably due to staphylococcal infection, but in each instance a type 
: complication had arisen which placed tlie predominant focus beyond the 
ach of seium Thus, in an elderly diabetic (case 20), there had been a 
irombophlebitis of the femoral vein extending fiom the knee to an inch 
ivond the bifurcation of the vena cava The circulation had been com- 
etely blocked and a huge clot riddled with innumerable colonies of staphy- 
cocci extended along the distance described The second example was an 
derly man (case 35) who fell from a ladder, scraping his thigh which was 
le original focus of infection, and suffering letroperitoneal hemorrhage 
•esumably fiom the left kidney which was not suspected until autopsy 
pparently the bleeding continued at a reduced rate for some time following 
le accident, and at autopsy there was a massive blood clot adherent to the 
ft kidney and studded with staphylococcal colonies The third case was a 
labetic of long duration (case 81) whose infection started by way of a boil 
L the sacral region and eventually reached the prostate gland At post- 
lortem examination there was revealed for the first time more or less com- 
iete destruction of the prostate with a large pocket of pus in its place that 
ad eroded through the rectum causing open passage (fistula) between this 
rea and the intestinal canal It is interesting that in the first two patients 
0 metastatic abscesses were located at autopsy, while in the last the only 
iscesses found were several scattered ones in both kidneys, a surprisingly 
ight degree of dissemination considering the nature of the case, the infec- 
011 , and duration of septicemia (ca two weeks) 

In one of two patients with pneumonia (cases 48 and 49) the disease 
^as secondaiy to influenza, and in the other to a boil on the left shoulder 
illowing “home treatment ” In both instances the infection at first treated 
ith sulfonamides did not respond to serum given daily over six and eight 
ays respectively 

The last four patients repiesent miscellaneous conditions In one (case 
4) a young infant with congenital icterus, the septicemia was considered 
irmmal It did not respond to serum treatment Case 41 was already suf- 
ering with paresis including a dissecting aneurysm of the aorta, and tuber- 
Lilosis of the spine The latter caused almost complete destruction of the 
iird lumbar vertebra at which site staphylococci first appeared He i\as 
reated intensively with antistaph 3 dococcaI serum without clearing of the 
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original focus, receiving 280 c c of serum over a pei lod of four days, with 
sterilization of the blood He nevertheless died one week following the last 
injection of serum Death in the third patient, a young male adult (case 
19) was described by the physician in charge as due to a “gross diagnostic 
error ” A diagnosis of meningitis and septicemia had been made, and 
serum was given intravenously and mtrathecally ; the blood culture became 
sterile, meningeal symptoms disappeared and the patient was apparently 
improving when death came unexpectedly At autopsy a large paravertebral 
abscess was found It was so close to the surface that drainage would have 
been a simple matter with possibly a different outcome Postmortem ex- 
amination disclosed no metastatic abscesses m the organs and tissues The 
final patient is the one referred to previously who entered the hospital with 
osteomyelitis and septicemia at a time when the supply of serum was par- 
ticularly low 

Analysis of Postmortem Observations Of the 54 patients dying, autop- 
sies were performed on 37, it being impossible to obtain the necessary per- 
mission m the remaining 17 Study of the 37 bodies revealed that extensive 
metastatic abscesses were demonstrable in 21, while in two the number of 
metastatic abscesses appeared to be less than had been anticipated In 11 
of the remaining 14 no metastases were found, in three, however, there were 
hemorrhagic infarcts in different organs The indications are, therefore, 
that with due consideration of the early deaths, the patients with endo- 
carditis, and the delayed serum treatment m the instances cited, the propor- 
tion of cases appears high in which visceral dissemination was not observed 
In any case, the rate as it stands is about 30 per cent 

In rapid fulminating infection terminating fatally, it is possible that no 
metastatic abscesses may occur, since abscess formation requires a certain 
interval of time Since the cases reported here were for the most part pro- 
longed infections, it seems not unlikely that prompt admmistiation of serum 
may reduce the spread of infection to the different organs and tissues 

Recapitulation 

That the data derived from this study might be examined at a glance, 
the final results of serum treatment have been appended in table 4 m the 
form of a classification by chief clinical symptoms As stated above, osteo- 
myelitis was the most frequent forerunner of septicemia and responded best 
to serum with a survival of 24 out of 27 patients Endocarditis occurred 
next 111 frequency in 15 patients Tins condition was completely refractory 
to Type A serum and was characterized by uniform fatality Of 14 pa- 
tients with furunculosis and varying metastatic infection, seven survived and 
seven died Primary pneumonia contributed eight patients with four deaths 
and four survivals In this connection may be mentioned 22 patients with 
pneumonia secondary to a primary surface lesion, 12 died and 10 suivived 
Four patients each with cellulitis with metastases, and septicemia terminal to 
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some other condition, were treated with antiserum and all died Pericar- 
ditis and sinus thrombosis with secondary meningitis occurred m three 
patients each, and was fatal in every instance Primaiy meningitis seen 
three times, and endometritis following abortion seen twice ended with re- 
covery in each case The remainder forms a group of 19 patients with a 
variety of conditions representing for the most part individual examples 
The end result in this group showed eight recoveries and 1 1 deaths It may 
be of interest to add that staphylococcal septicemia was encountered in dia- 
betes on five occasions Although they all died, it is felt that there were 
other factors involved, so that the combination of diseases need not neces- 
sarily imply a fatal termination 

Table IV 


Final Results of Serum Treatment, Classified by Predominant Clinical Symptoms 


Chief 

Chmcal 

Manifestation 

Number of Patients 

% 

Recovery 

Treated 

With 

Septicemia 

Survi\ ed 

Died 

Osteomyelitis 


26 

24 

3 

89 

Endocarditis 


15 

0 

IS 

0 

Furunculosis with metastases 


14 

7 


50 

Pneumonia 

8 

5 

4 


SO 

Cellulitis with metastases 

4 

4 

0 


0 

Terminal septicemia 

4 

4 

0 


0 

Pericarditis 

3 

3 

0 

3 

0 

Sinus thrombosis 

3 

3 

0 

3 

0 

Endometritis following abortion 

2 

2 

2 

0 

100 

Meningitis 

3 

3 

3 

0 

100 

Miscellaneous 

19 

19 

8 

11 

45 

Total 

102 

98 

48 

54 

47 (average) 


That the therapeutic results are perhaps dependent upon the activity of 
the serum ratlier than some personal factor of management may be seen 
m a comparison of the statistics collected m different areas Examination of 
the data assembled in table 5 illustrates the results obtained from St Louis 
and vicinity by the writer, from the Philadelphia General Hospital, and from 
scattered cities throughout the country to which serum has been sent on 
request Thus, in St Louis, 62 patients were treated with a recovery rate 
of 45 per cent, in Philadelphia, there were 22 patients with the same rate, 
and the scattered cases represent 18 individuals and a therapeutic efficiency 
of 55 per cent The 10 per cent difference among the tliree was probably in- 
fluenced by tlie fact that all but two cases of endocarditis and all of the cases 
of sinus thrombosis and pericarditis occurred in tlie St Louis and Phila- 
delphia groups 

If the running summary supplied above on the fatal infections actually 
depicts what have been considered as unusual conditions of study, it is pos- 
sible that Type A antiserum has greater therapeutic value than has been 
demonstrated The large number, alone, of hopeless patients accepted for 
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treatment (15 dying eaily, foui treated excessively late, together with the 18 
presenting cardiac infection) accounts for bettei than two-thiids of all the 
deatlis However, until statistical evidence of sufficient magnitude becomes 
available from different sources, the therapeutic potentiality and appraisal of 
Type A antiserum must remain m abeyance In the meantime, no amount 
of explanation and theoiization can affect the final outcome 


' Table V 

/ Comparison of Therapeutic Effectiveness of Type A Antiserum in Different Areas 

/■ . - ■ .... . . - 


' / ■■ 

Locality 

Number of Patients 1 

1 

% 

Recovery 

Treated 

Sunnved 

Died 

St Louis 

62 

28 

34 

45 

Philadelphia 

22 

10 

12 

45 

Scattered 

18 

10 

8 

55* 

Total 

102 

48 

54 

47 


* Oddly enough, only two cases of cardiac involvement are included in this group which 
may help to explain the higher percentage 


Discussion 

Since pathogenic staphylococci are phagocytized by so-called normal cells, 
it IS necessaiy in any discussion concerning treatment to include the possibility 
of nonspecific activity Obviously, if a therapeutic agent stimulates leuko- 
cytosis, for example, then the degree of phagocytosis taking place may well 
be proportionately enhanced With increase m phagocytosis, one may 
logically assume synchronous promotion of bacterial immobilization and fin- 
ally disintegration To this extent, then, any tieatment incorporating 
foreign proteins, toxic split products, etc, might conceivably be of benefit, 
and in certain instances of not so severe infection, it might afford the as- 
sistance required for recovery In more or less critical disease bacterial 
elimination imposes greater demands on tlie treatment which may explain the 
limited success of some of the agents introduced in the past (eg, foreign 
proteins, toxic metals, antivirus of Besredka, bacteriophage, and even anti- 
toxin in which, however, there is a degree of specificity as well) That Type 
A antiserum possesses a distinct specific element is indicated by the observa- 
tions in case 83 described above, and by certain experiments still under study 
on the antibody analysis of this serum It seems to the writer that altliough 
T ype A antisei um undoubtedly possesses nonspecific properties, its additional 
value resides in its specific (i e , anticarbohydrate) constituent 

The data already reviewed suggest that Type A antiserum may have a 
certain value in the treatment of staphylococcal septicemia accompanying a 
variety of clinical manifestations While the cm rent late of survival has 
been close to 50 per cent, it is felt that with better application of the principles 
of serum therapy and bettei understanding of the nature of staphylococcal 
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infection, this piopoition may possibly be laised in the future Thus, if 
serum is administered as soon as indicated, if surgical drainage is instituted 
as soon as feasible, and if the supportive care suggested at the time is sup- 
plied, tlien the antiseium would be given optimum conditions for testing 
its theiapeutic capacity It must be remembered tliat prolonged staphylo- 
coccal septicemia invariably leads to widespread abscess formation, and as the 
abscesses become numeious, the prognosis becomes grave, first, because the 
abscesses intensify the septicemia by discharging into the circulation, and 
second, because the abscesses are moie fiequently than not surgically in- 
accessible The logical treatment, therefore, should be directed toward 
elimination of septicemia and pre^entlon of metastatic infection That Type 
A seium may actually accomplish this end, m certain cases, at least, is ex- 
emplified by the patients who survived and those who reached the autopsy 
table without metastatic foci despite extended septicemia 

It is desiiable to emphasize again the importance of surgical drainage 
Evidence leviened abo\e indicates the inability of the antiserum to control 
localized lesions It is necessary, therefore, to evacuate abscesses by arti- 
ficial methods This aids not only the elimination of innumerable staphy- 
lococci but allow s the escape of the toxic substances formed by the bacteria 
and by tissue destruction 

Summary and Conclusions 

1 Ninety-eight patients with staphylococcal septicemia and four with 
se\ere infection without septicemia have been treated with specific Type A 
antibacterial serum prepared in rabbits 

2 All the staphylococci isolated in this study fermented mannite and 
contained Type A carbohydrate None of the strains was particularly 
virulent foi wdiite mice About half of the strains were tested in rabbits, 
and a lesser number in guinea pigs, their virulence for these animals also 
w'as considered low 

3 In addition to the antiserum, treatment included surgical drainage 
and supportive care 

4 Of the patients tieated, 48 survived and 54 died, in the latter group 
there weie five patients who, although dying of other causes, recovered from 
the staphylococcal septicemia 

5 Type A antiserum exerted its gieatest elfect in osteomyelitis present 
witli septicemia, 26 patients were treated, and 23 recovered, three died as 
explained above An additional patient with bacteremia recovered 

6 The least promising results %vere obseived in cardiac infection and 
sinus thrombosis, theie were IS patients m the former group and three in 
the latter, all of whom died 

7 Of the 54 patients dying, 15 succumbed within 72 hours after starling 
seiuni, this and other conditions tabulated m the text suggest that all the 
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failuies may not have been entiiely due to impotency on the part of the 
antiserum. 

8 The data indicate at this time a twofold increase m the usual survival 
rate, but actual evaluation of the serum will have to await future work 
from different sources 


Addendum 

Since tins article went to press, six additional patients have been treated with Type A 
serum according to the procedure described in this paper Four of these patients survived 
and two died Those recovering were all examples of septicemia secondary to (1) ap- 
parently sinus thrombosis, (2) osteomyelitis, (3) pneumonia, and (4) furunculosis Those 
dying were patients with septicemia and (1) endocarditis, (2) brain abscesses 

Note It is not piactical at this time to thank the numerous physicians, surgeons, and 
nurses who have contributed so graciously to tins study Special acknowledgment, however, 
,must be made to Dis Alexis F Hartmann and David P Barr of St Louis, Drs Harry G 
McNamee and the late Robert G Torrey of Philadelphia, and the Lederle Laboratories 
and the Eh Lilly Co 


REFERENCES 

1 JuLiANELLE, L A Observations on the specific treatment (Type A antiserum) of staphylo- 

coccal septicemia, Ann Int Med, 1939, xiii, 308-316 

2 JuLiANELLE, L A, and Wieghard, C W The immunological specificity of staphylococci 

I The occurrence of serological types, Jr Exper Med, 1935, Ixii, 11-21 II The 
chemical nature of the soluble specific substances, ibid, Ixii, 22-30 

3 JuLiANFLLE, L A , and Hartmann, A F The immunological specificity of staphylococci 

IV Cutaneous reactions to the type specific carbohydrates, ibid, 1936, Ixiv, 149-159 

4 JULIANELLE, L A Determination of staphylococcal types by fermentation of mannite, 

Proc Soc Exper Biol and Med, 1937, xxxvi, 117-119 

5 McNamee, H G The treatment of severe staphylococcal infection with specific Type A 

antibacterial serum, Ann Surg, 1942, cv, 308-317 

6 Torrey, R G, Julianelle, L A, and McNamee, H G The sulfonamide therapy 

of staphylococcal septicemia, Ann Int Med, 1941, xv, 431-445 



VJll' 












7 oi *' I 






C? 


yiov\.if 


cal> 


Q/i(cbcCj 


Canodo- 


sago.*'"Te'5S*. 

eats a-S^ 


•By 3°^ 


\7^^' 


t^ovvf'^15g,'::soo- 


,t\veta! 


tided 


at 


islttte 


ea^ ■ idttv't^^'^ tVve 


« co.«<e oi 


Ot5 


nt S\^^T;'ektv0^v^ 


aso'""r;\^ewotwetvf^^^ 


Idecto^ ’ 1^ 


atty 


t>y °? 


ie\-vs ^vvvest atv' 




\cttvg 




te\\eoi«“!L, den« ""tl aod „adiB«?' ^4 soo, ,,,e i>iood7,.. r„eat 


\ast 
■pitts, 




.d io'"r;id?^ 


I’gti'O 


\tV ^r 44 rtC ^ ^ 


» ^-s's-f r.'Sivs: .». ,»k- ■.'SS, 


.*S dood :-';>'=^Soo- 

aoe« vias de^ to ve'^L . *0 




.•oio«?ir; tvoid f lu ,000 


io <-!!i«V‘«’?i';oot.ide_ -« «»cs 

^<.-4^te.Y4 ' - - r»m t" ■ . «r^n. 

aitd 

' ' ■" Vttve^ 


,c 


"' =iie7''''''^ «e otf 

^ i i o' , 

Tlte close- 


, . VJ\lUa«^ 
,«0»^ *i aod Bio' 

>0 S-®S4a«o« 




el 

It tvot- 


AO 


d^y 

eal 


.-?riS>'..-»r"‘ 

tltlvO'lS^l ^,..Wd£>*' ,W - 

a^^atetvt^^ social coti' 




dta^’^ 


nliat 


taaey 


.teet 


at 


pditi' 

tie 




''''"^U°U°*^i'''S'=^detvce ’'^t edooa«7> 

aoV oi 'd' *\^actwd'0® ^ pt»oO« i |l»tc^ V>ad do^ ,,ta* ' 

vao»®' d si«do"\,A tel"'”' , ^ace. * fes Bf oi a'd'°Le« 


to go°' 
iftot 


^aot 
StanVce 


iat 


tlte 


oi tilts iot g" 


aa<ra»S'a^=''“ 


als 


tie seetas .j^g 
oi VO ltav5 ^V,neat 


taett 


Ivts 


peetv 




pie 


evea 


to 


Pelteve 


'i °”" ' .aotons 


Pao,o^^, . oo..a. 


tpe vo\d A. t ata ^ « cge 

.ficaB t- 


ctet 


’ 'Ulte^^^Ttoid^VTiato 
tnle taie aS ^ pat i 


oi 


pvws'' 






22 


t9At 


tPe 

taay 


doVvt«^ 


if^5.ea' 


dat 


aa 

tVve 


‘BosW’^ 


tvic® 


;trf»6 


321 


328 


JONATHAN C MEAKINS 


Apparently it was in 1767, his twenty-seventh year, that Withering began 
to practice I cannot help but believe that he was one of those whose intel- 
lectual growth conies relatively late and is foiced into bloom by extraneous 
influences comparable today to the use of ultraviolet light m henneries or a 
shot of vitamin B complex to plants and flowers He had, up to this time, 
been interested in geology, mineralogy and antiquarian matters which were 
all of a highly lespectable character The science of botany had experienced 
a slight rejuvenation during the Renaissance but, in a medical sense, had re- 
mained in the hands of the apothecaries, herbalists, “ old women,” and many 
others whom we ould today class as “ irregular practitioners ” in our most 
disdainful manner It is true that the publication of “ Flora Lappomca ” by 
Linnaeus (1737) gave an indication of the future, and later in the same 
year the appearance of his “ Genera Plantarum ” and in 1738 his “ Classes 
Plantarum ” initiated modern systematic botany Natural history was 
experiencing a fashionable boom at this time, so it was but natural that 
Withering should join in the tide, as he did in the other social activities of 
the time, such as lawn bowling, amateur dramatics, and musicales , he even 
played the flute and Scottish bagpipes — a. hang-over from his student days in 
Edinburgh It would seem that a more primitive uige than either science or 
society led him to the pursuit of botany 

One of his first patients was Miss Helena Cooke to whom he would ap- 
pear to have had a softei attachment than tliat engendered by a lucrative 
patient Miss Cooke was also a young lady of the period, as she indulged in 
flower painting It is not clear whether this was after the manner of occu- 
pational therapy or a really social urge However that may be. Withering 
on the meagre rounds of his practice, or perhaps during lovesick strollings 
through the meadows, collected and brought to her flowers and plants as 
models for her artistic endeavors So began his interest in botany which 
eventually culminated in his publication in 1776 of “ A Botanical Arrange- 
ment of All the Vegetables Growing in Great Britain with Descriptions of 
the Genera and Species According to Linnaeus ” A most portentous title 
as is proper for such a subject I Theie was little that was original about 
this volume unless it weie that it was written in English and was apparently 
considered to be a complete account of these bucolic plants , actually much of 
It was really a tianslation from the Latin of other texts There were in- 
cluded 12 copper plates which apparently were not after the paintings by his 
wife, if they had been, it would have been a delicate touch of collaboration 
Although this book was a best seller. Withering’s original work lay more 
in chemistry and geology He was specially interested m the composition 
of tlie water of the medicinal springs and spas of Great Britain, and in 
mineralog}* was the discoverer of native baiium chloride which was later 
named “ Withente ” in his honor 

It w'ould seem apparent that his inteiest in medicinal waters w'as the first 
indication that his thoughts w'ere being directed to therapeutics In the 
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medical writings of the period diopsy was as baffling a problem as its syno- 
nym “ edema ” is today It was, tlieiefore, quite logical that the gossip of 
a supposed cure by some herbal concoction should have intrigued a botanist 
and a theiapeutist It is a iiell known tale of how Withering Avas asked his 
opinion of a family (and supposedly secret) remedy for dropsy, known to 
an old woman of Shropshire, his home county This concoction contained 
some 20 or moie ingredients Of these Withering states “ It was not very 
difficult for one conversant m these subjects to perceive that the active herb 
could be no other than foxglove ” This statement would strongly suggest 
that the foxglove had a local leputation at least in domestic medicine even 
if It had not reached the dignity of being included m the offiaal pharma- 
copoeia of the time It is not really surprising that tins should have been 
so In fact. Withering did not discover digitalis as much as the foxglove 
discovered Witheiing It was a common Aveed of the countryside with a 
Airtuous reputation of good Avorks in Shropshire, Warwickshire and York- 
shire, and probably elsewdiere, AA^hicli needed a discrete press agent rather 
than a discoAerei That Withering fulfilled this part is much to his credit 
One has only to lead the account of some of his cases of which the following 
is a good example, to appreciate what a boon this drug was then as it is today 

Case XCIV 

"Julj 5th Mr C , of W , Aet 28 Had drank very freely both 
of ale and spirits, and in consequence had an ascites, very large legs, and great 
fulness about the stomach He was ordered to take the Infusion of Digitalis night 
and morning for a few days, and tlien to keep his bowels open with chrystals of 
tartar The first half pint of infusion relieved him greatly, after an interval of a 
fortnight it was repeated, and he got well without any other medicine, only continuing 
the chrystals of tartar occasionally I forgot to mention that this gentleman, before 
I saw him, had been for two months under the care of a very celebrated physician, b> 
whose direction he had taken mercurials, bitters, squills, alkaline salts, and other 
things, but n ithout much advantage ” 

It should here be stressed that popular belief attributed the virtue of 
digitalis to the vomiting and purgation which it induced Withering kncAv 
better than this and rightly sought to induce diiuesis Avithout the toxic symp- 
toms almost constantly induced by massive doses, as recounted m the fol- 
loAving case 

Case CVI 

“ November 2d Mr S , of B h , Aet 61 Hydrothorax and 
swelled legs Squills were given for a week in very full doses, and otlier modes 
of relief attempted, but Ins breatlnng became so bad, his countenance so livid, his 
pulse so feeble, and his extremities so cold, that I was apprehensive upon my second 
visit that he had not twenty-four hours to live In tins situation I ga\e him the 
Infusion of Digitalis stronger than usual, viz two drains to eight ounces Finding 
himself relieved by tins, he continued to take it, contrarj to the directions gncn, after 
the diuretic effects had appeared 
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“The sickness which followed was tiuly alarming, it continued at intervals for 
many days, his pulse sunk down to forty in a minute, every object appeared green to 
his eyes, and between the exertions of reaching he lay in a state approaching to syncope 
The strongest cordials, volatiles, and repeated blisters barely supported him At 
length, however, he did begin to emerge out of the extreme danger into which his folly 
had plunged him, and by geneious living and tonics, in about two months he came 
to enjoy a perfect state of health ” 

Withering knew well the symptoms and signs of digitalis intoxication 
It was his constant endeavor to combat the folly of the laity and the profes- 
sion 111 the use of the drug Furthermore, he acknowledged his ignorance 
of the proper dosage and was constantly striving to devise a safe metliod 
of standardization which was not accomplished until a century and a quarter 
had passed He appreciated that the drug vaiied in concentration in dif- 
ferent plants, in different parts of the same plant, and at different times of 
the season, and finally he determined that different manners of preparation 
were of greatly varied potency He eventually advised that the leaves 
should be gathered just before blossoming time, the midrib removed, and 
the leaf blade alone dried in the sun or before a fire They were tlien 
ground to a fine powder and the dose for an adult was one to three grains 
of this powder twice a day How modern this sounds i 

Many have praised William Withering for the introduction of foxglove 
into our therapeutic armamentarium This does not impress me nearly as 
much as the fact that he kept it there He knew full well that the vomiting, 
diarrhea, bradycardia, cardiac arrhj^hmias, visual disturbances, sudden 
death, etc , were due to excessive amounts of the drug 


Case CVII 


“November 19th Master S , Aet 8 Ascites and anasaica A diam of 
Fol Digitalis in a six ounce infusion, given in doses of a spoonful, effected a perfect 
cure, without producing nausea ” 


He continued to emphasize that diuresis was the optimum objective 
Even though he attributed this to a direct action on the kidneys and did not 
consider its cardiac effect, this in no way detiacts from his contribution to 
Medicine He was conscious, however, that it had an influence on cardiac 
function since in the ninth and last of his inferences he states “ that it has a 
power over the motion of the heart, to a degree yet unobserved in any other 
medicine, and that this power may be converted to salutary ends ” This 
statement was probably based upon shrewd observations of the pulse, as 
revealed by the following excerpts from his records 


Case II — before treatment “her pulse was extremely weak and n regular” aftei 
digitalis “ her pulse became more full and regular ” 

Case XX — “ sudden violent palpitation of his heart ” — infusion as befoi e which very 
soon removed his complaints 

Case XXXI — ” her pulse very small and slow ” digitalis had been given by a col- 
league who had seen Withering prescribe it before, but he had not “attended to 
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Stop the exliibition of the medicine when its effects began to take place The great 
distiess of her situation was evidently owing to the imprudent and unlimited use 
of Digitalis The thii d day the pulse was not so slow ” 

Case LXXVIII — " it lowered his pulse ” 

Case CVI — ^already mentioned 

Case CXVII — " at length I was urged to give tlie Digitalis, and considering the case 
as desperate, I agieed to do it The event was as I expected, no increase m tlie 
urine took place, and the mediane being continued, his pulse became slow, and 
he apparently sunk under its sedative effect He was neither purged nor vomited , 
and had the Digitalis been omitted altogethei or suspended upon its first effects 
upon the pulse being observed, he might perhaps have existed a week longer ” 

Case CXXI — "Pulse 132 I mention this case to point out the gieat effect 
the Digitalis has upon the heart, for the pulse came down to 96 and the pulse 
never became quicker ” 

Case CXXIX — "The intermitting pulse he lecovered his usual health " 

Case XXXII — "pulse 160 tremulous beats in a minute, but the pulsation in the 
carotid arteiies was such as to be visible to the eye, and to shake Ins head so 
that he could not hold it still ” The diagnosis seems in little doubt but there is 
no further mention of the pulse 

Case CLXII — "his pulse veiy small and quick’ — no furtlier mention 

IMr Causer’s 1st case — “ an irregular pulse ’’ — ^no further mention 

Mr Causer’s 2nd case — “a very irregular, mteimittent pulse’’ “Pulse better’’ 

Dr Stokes’ 1st case — "Pulse inegular, witli frequent intermissions’’ — no fuither 
mention 

Dr Stokes’ 3id case — “Pulse intermitting’’ — ^no fuither mention 
Mr Young’s 1st case — “ the pulse small and quicker than usual ’’ — no further mention 
Ml Young’s 2nd case — “the pulse \aiying between 94 and 100 and feeble — ^no fur- 
ther mention 

I^Ir Young’s 3rd case — “his pulse feeble and intermitting” aftei it is stated “The 
pulse in a few hours became regular, slower and stronger ” 

Ml Young’s 5th case — “Hie pulse exceedingly strong and rebounding beating 114 to 
120 every minute" — Coirigan — neitlier digitalis nor “Repeated bleeding had any 
effect in diminishing the violent action of tlie heart ” 

Mr Young’s 8tli case — “ Pulse feeble ’’ — no furthei mention 

Fiom some 212 cases of his o^vIl and those leported to him by his col- 
leagues the pulse is mentioned only 19 times, but it is only in nine cases, seven 
of which were reported by Withering and one by Young, that any after 
effect upon the pulse is noted, and m seven it is stated that it became slower 
This is not mudi evidence upon which to base his ninth inference, but it was 
more than anyone else had noted at the time and not much less than was 
known a hundred years later when Mackenzie published his epochal work 
Withering used the drug for many conditions which would seem to have 
included congestive failure, nephritis, cirrhosis of the liver, tuberculous peri- 
tonitis, pulmonary tuberculosis, ovarian cyst, etc There is no doubt tliat 
he had a shrewd idea tliat it was much more efficacious in some of these than 
in others, but at no time does he definitely commit himself This may have 
been due to his native modesty, although I should doubt it He was not 
given “ to hiding his light under a bushel,” but rather to an appreciation of 
his superior knowledge — wffiich is always an asset in this life 
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It was m 1775 that he started to use this drug In 1783 digitalis was 
included in the Edinburgh Pharmacopoeia, which was two years before the 
publication of his “ Account of the Foxglove ” This book was not pub- 
lished to introduce digitalis but to preserve it, as Withering definitely states 
in the following words 

The use of the Foxglove is getting abroad and it is better the woild should de- 
rive some information, howevei impeifect, from my experience, than that the lives 
of men should be hazarded by its unguarded exhibition, or that a medicine of so much 
efficacy should be condemned and i ejected as dangerous and unmanageable 

His published notes on cases constantly leiterate caution and point out the 
drug’s dangers and virtues in a manner tliat could not be surpassed by any 
other means As he said “ Poisons m small doses are the best medicines, and 
the best medicines in too large doses are poisonous ” But have we taken 
advantage of this great contribution to our therapeutics^ I hazard to 
answer this question m the negative I am sure William Withering would 
turn m his grave if he knew that today, 142 years after his death, digitalis 
poisoning IS the most common intoxication encountered in the medical wards 
of a general hospital 

If William Withering were given to profanity, which I gieatly doubt, I 
can hear him cry “ God’s blood I How can they be so damned foolish after 
all my admonitions ' ” 
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ACUTE HEMOLYTIC ANEMIA CAUSED BY SULFATHIAZOLE » 

By Joseph J Bunim, M D , JSi ooklyn, NY, and Murray Israel, M D , 

Wilhston Pai k.L I , N Y 

The first case of hemol3'tic anemia resulting from sulfanilamide was repoited 
W Hari'e}^ and Janeway^ two and a half years after Domagk had introduced 
this drug into clinical medicine m 1935 Since then a number of similar leports 
have appeared, and W B Wood - found the incidence of this toxic reaction to 
be as high as 40 per cent in his senes of 522 cases at the Johns Hopkins Hos- 
pital Two fatal cases have already been described The sulfapyndine 
derivative, introduced by Whitb}' in 1938 piiinanly as an effective chemothera- 
peutic agent against the pneumococcus, offered, m addition, the not unimportant 
advantage of provoking less serious toxic reactions insofar as the hemopoietic 
system w'as concerned The number of repoited cases of hemolytic anemia 
resulting from sulfapyndine has been very few, though recently Ravid and 
Chesner® have reported the first fatal case Sulfathiazole, fiist described by 
Fosbmder and Walter ® and by Lott and Bergeim in 1939, has been found to 
be as effective as sulfapyndine in the treatment of pneumococcus pneumonia in 
man and possibty more effective in staphylococcus infections® Spink and 
Hansen ® repoit that “ there is no doubt that sulfathiazole is more effective than 
sulfapyndine in the treatment of staphylococcic septicemia and appears to be the 
best therapeutic agent available for this infection at the present time” The 
low toxicity of this substance in the expenmental animal and m man has been 
emphasized by several workers In the senes of 100 patients treated 

with sulfathiazole by Flippin, Schwartz and Rose and among the 128 patients 
treated by Spink and Hansen,® hemolytic anemia did not occur once Because 
of its theiapeutic superiority ovei sulfapyndine m certain infections and because 
of its comparatively low toxicity, sulfathiazole is used as wndely as sulfanilamide 
01 sulfapyndine The vaiious toxic leactions that may result from this drug 
should, theiefore, be known It is primarily for this reason that we wnsh to 
leport a case of severe hemolytic anemia resulting fiom sulfathiazole 

Case Report 

A white male of 38 w'as admitted to Betli Israel Hospital, N Y , on September 11, 
1940 in the private service of one of us He had been ill since September 3 and under 
tlie care of a local physician until he was admitted to tlie hospital His illness began 
with a cellulitis of tlie dorsum of tlie left foot resulting from a secondarily infected toe 
originally tlie site of dermatophytosis Four grams of sulfathiazole were given on tlie 
first day, 3 0 grams on tlie second, 2 0 grams on the tliird and 1 0 gram eacli day for 
tlie next tliree days This chemotherapy was supplemented by ultra-iiolet radiation 
to tlie foot from die second to die seventh daj of illness A 110 lolt mercury arc 

* Received for publication October 25, 1940 
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lamp was used at a distance of 8 inches, at fiist for 10 minutes and then foi 25 
minutes Ihiee times a day During the fiist few days of sulfathiazole medication the 
patient’s temperature letuined to noimal but he complained of an “acute binding 
sensation ” m the lowei abdomen which had a girdle-like distribution and was vise- 
like m charactei On the sixtli day of illness the cellulitis spiead from the dorsum 
of the foot to the lower two-thirds of the leg and the temperatuie rose abruptly to 
105 5° F The patient had a seveie shaking chill and again became acutely ill 

At this point the question of sulfathiazole toxicity was carefully considered A 
blood count showed 4,300,000 red blood cells, 86 pei cent hemoglobin, 7,500 white blood 
cells of whicli 72 per cent were segmented polymorphonuclears, 10 pei cent non- 
segmented neutrophiles and 18 per cent lymphocytes The urine showed no abnormal 
changes Because the cellulitis had spread and was associated with a rise m fever, 
because the blood pictui e showed no unusual changes and the patient was not jaundiced, 
and finally, because only 12 giams of sulfathiazole weie given in six days, it was 
decided to increase the dosage to a little moie tlian five grams the next day This was 
administered on the seventh day Twenty-four houis later the patient became much 
woise, though his cellulitis was subsiding He now complained of a dull, unlocahzed 
pain “ fleeting from head to foot like a ghost ” but centering mainly m the abdomen 
He also, on questioning, said he had some tinnitus and impaired hearing He vomited 
three times, had complete anorexia and seveie thirst He was prostrated, quite de- 
spondent and markedly dehydiated The patient was moderately dyspneic, his tem- 
perature was 102° F and tlie scleiae had become definitely icteric The urine, which 
was dark blown, “piune juice” in color the day before, was now “port wine” in 
color A blood count showed 16,150 white blood cells and a stained smear exhibited 
numerous imraatuie cells, including normoblasts and many toxic neutrophiles Sulfa- 
thiazole was discontinued At this point, on the ninth day of his illness, the patient 
was removed to the hospital 


Table I 


Hematological Data * 


Day of Illness 

1 

6 

8 

9t 

10 

11 

12 

13 

14t 

15 

16 

18 

23 

Red blood cells (in 














millions) 


4 30 


3 69 

2 78 

2 84 

2 10 

3 19 

2 95 

2 54 

2 46 

2 35 

2 29 

Hemoglobin (per cent) 
Normoblasts (per 100 


86 

83 

88 

74 

67 

i 

50 

52 

52 

58 

60 

55 

52 

w b c ) 

Reticulocytes 

! 



5 

0 

0 

0 

0 

2 


0 

1 

0 

1 6 

(per cent) 

Platelets 

! 



08 


05 

1 5 


5 2 

50 

42 

34 


(in thousands) 

Plasma cells 




180 


150 




570 

1 



(per 100 w b c ) 

White blood cells 




0 

0 

1 

1 

1 

2 

0 

0 

0 

0 

(in thousands) 

10 3 

75 

161 

175 

150 

22 0 

27 6 

33 5 

29 6 

25 5 

24 2 

14 6 

13 4 

Myelocytes (per cent) 
Polymorphonuclears 




0 

0 

0 

5 

0 

6 

5 

1 

1 1 

1 

0 

(non-segmented ) 
Polymorphonuclears 

12 

10 

12 

1 9 

10 

7 

5 

0 

9 

8 

8 

4 

3 

(segmented) 

71 

72 

75 

75 

68 

73 

64 

58 

55 

54 

55 

63 

69 

Lymphocytes 




11 

11 

8 

1 14 

33 

21 

27 

29 

16 

22 

Monocytes 


1 


3 

2 

7 

1 

9 

8 

5 

1 

3 

3 


2 


* We are indebted to Dr H Maxwell Burry who furnished us with the laboratory data 
collected prior to the patient’s admission to the hospital 

t On the ninth day there was 1 megaloblast per 200 white blood cells On the fourteenth 
day there were 1 megaloblast and 1 myeloblast per 100 white blood cells 
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The blood studies aie lecorded in detail in table 1 For the first few days after 
hospitalization the neutrophiles showed marked toxic changes , the cytoplasm contained 
toxic granules and the nuclei showed an unusual degree of edema In many granulo- 
cytes the segmented nuclei wei e disconnected and took a solid, homogeneous, purplish- 
blue stain, resembling in appearance the nuclei of normoblasts The red cells showed 
basophilic stippling and amsocytosis A seardi for spheroid erythrocytes revealed 
none The fragility test, clotting and bleeding times were normal On the first and 
subsequent five hospital days the blood plasma contained free hemoglobin and methemo- 
globin on spectroscopic examination The semm bilirubin, determined after removal 
of the hemoglobin, was 3 1 mg per cent The non-protem nitrogen was 67 mg per 
cent Sulfathiazole deteiminations on blood, urine and stool are recorded in table 2 
The blood culture was stei ile 


Table II 


Sulfathiazole Determinations 


Speamen 

Day of Illness 

Free Sulfathiazole 

Total Sulfathiazole 

Blood 

9 

4 0 mg per cent 

5 0 mg per cent 

Unne 

9 

28 6 mg per cent 

44 4 mg per cent 

Feces 

9 

100 mg per gm 

160 mg per gm 

Blood 

11 

0 6 mg per cent 

0 8 mg per cent 


Altliough the blood count on admission showed 3,690,000 red blood cells and 88 
pel cent hemoglobin, the patient was given a transfusion of 500 c c of whole citrated 
blood within an hour after admission Another transfusion was given on the second 
hospital day and a third on the fifth day Infusions of saline and 5 per cent glucose 
were given daily for the first four days, in an attempt to accelerate the rate of ex- 
cretion of sulfathiazole The urine output (2,250 cc ) was about 50 per cent of the 
fluid intake on the first hospital day but gradually increased until it equaled the intake 
on the fourth day and thereafter On the fifth hospital day the hemoglobin disappeared 
from the blood plasma and urine, the jaundice faded considerably and the patient 
felt markedly improved As will be seen in figure 1, the peak in the reticulocyte and 
leukocyte rise was not reached until five and six days after tlie hemolytic crisis 

A second non-protem nitrogen determination of the blood done on the eighth hos- 
pital day showed a rise to 100 mg per cent Urinalysis of a casual specimen showed a 
speafic gravity of 1 008, a trace of protein, a positive benzidine test and two to three 
red blood cells per high power field The urea clearance was only 25 per cent of nor- 
mal at a rate of urine flow above 2 c c per minute No oliguria, anuria or hypertension 
developed at any time Cholesterol determinations of the plasma on the thirteenth 
hospital day showed 167 mg per cent of total cholesterol and 78 mg per cent of 
cholesterol ester A bromsulphalein excretion test showed a retention of only 10 per 
cent at the end of 30 minutes and complete disappearance of the dye from the serum 
by 60 minutes 

During the second week 1 2 grams of ferrous sulphate were given daily and later 
15 units of liver extract were given intramuscularly for four successive days but no 
immediate rise was noted in the red blood cell count or the hemoglobin content 

The patient was discharged much improved on September 24, after remaining in 
tlie hospital for 14 days He returned to work on October 14 A blood count done 
at this time showed 3,300,000 red blood cells and 68 per cent hemoglobin The blood 
non-protem nitrogen was 38 mg per cent 
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Fig 1 The first eighteen days of the patient’s illness He was admitted to the hospital 
on the ninth day Temp = temperature (rectal) , R B C = red blood cells in millions per 
cu mm , Hb = hemoglobin (Sahli) expressed in per cent, WBC = white blood cells per 
cu mm , Hb -emia = hemoglobinemia , Hb -uria == hemoglobinuria , T = transfusion , Fe = 
ferrous sulphate 
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Fig 2 Film of the peripheral blood on the fourteenth day of illness A megaloblast 
IS seen flanked on the left by a lymphocyte and on the right by a segmented neutrophile 
This preparation showed one megaloblast per hundred white blood cells 

Comment 

This patient was exposed to ultra-violet radiation for relatively long intervals 
while he was getting sulfathiazole Ottenberg and Fox have shown that when 
dilute solutions of sulfanilamide are exposed for brief periods to ultra-violet 
light a strong violet color develops The nature of this chemical change was 
not described We exposed sulfathiazole solutions of varying strengths to 
ultra-violet light and obtained no such color change A pale, clear yellow color 
finally developed'^ Fox, Hogg and Ottenberg^* had similar results They be- 
lieve that some of the sulfathiazole in the solution is changed upon radiation 
and that when hemoglobin is later exposed to this irradiated solution it is oxi- 
dized to methemoglobin It is known that patients, when exposed to ultra- 
violet light while receiving either sulfanilamide or sulfapyndine, may develop 
severe dermatitis and mucous membrane lesions However, we have encountered 
no report of such patients developing hemol)n:ic anemia Contrariwise, so far 
as we are aware none of the patients in the reported cases of hemolytic anemia 
resulting from chemotherapy had been exposed to ultra-violet light How much 
the combination of sulfathiazole and ultra-violet radiation contributed towards 
the development of hemolytic anemia in our patient is difficult to say It is 
noteworthy that he developed no dermatitis or mucous membrane lesions and 
that his course closely resembled that of other patients with hemolytic anemia 
who had not received any radiation 

The slow excretion of sulfathiazole from the blood, the elevated nonprotein 
nitrogen and the markedly lowered urea clearance indicate that considerable 
impairment in renal function had taken place This may have resulted either 
from the hemoglobmemia and hemoglobinuria,^® or from the diiect action of 
the drug on the renal paienchyma, or from both The liver, on the other hand, 
seemed to have escaped any detectable damage The ratio of cholesterol ester 
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to total cholesterol was well within normal limits as was also the interval in 
which the liver removed 90 per cent of bromsulphalem from the circulation 

Summary 

A case of severe acute hemolytic anemia following the administration of 18 
grams of sulfathiazole over a period of eight days is reported The patient 
developed jaundice, hemoglobinemia, hemoglobinuria, azotemia and impaired 
renal function, besides the typical blood changes associated with a hemolytic 
crisis Following prompt withdrawal of the drug and the institution of the 
generally accepted form of therapy, the patient lecovered 

Addendum Since this paper was submitted foi publication, one of us (J J B ) 
encountered a second case of hemolytic anemia resulting from sulfatluazole The pa- 
tient was a 52 year old Greek male admitted to the Tuberculosis Service of Bellevue 
Hospital on March 20, 1941 complaining of fever, chills, cough and pain in the left 
anterior chest He had had pulmonary tuberculosis of the right lower lobe for the 
past five years and had been receiving monthly refills of pneumothorax on that side 
During this same period he was also known to have diabetes mellitus and was taking 
22 units of protamine zinc insulin daily 

On admission he was found to have pneumococcus type III lobar pneumonia of 
the left lower lobe He was also in moderately seveie diabetic ketosis He was 
treated for the latter condition with the necessary amounts of insulin and intravenous 
glucose and saline and his urine became free of glucose and acetone in 48 hours His 
pneumonia was treated witli sulfatluazole Eight grams of the drug were given on 
March 21, six grams on March 22 and tvio grams on March 23, a total of 16 grams 
On March 24 it was noted that he was maikedly pale, his pulse late was 120 and his 
temperature was 101 0° F Theie was an icteric tint to his sclera In 48 hours his 
red blood cell count fell from 4,100,000 to 2,100,000 and his hemoglobin from 12 0 gm 
to 9 0 gm per cent The urine showed an abnormally high content of urobilin witliout 
bile The icteric index of his blood Avas 17 On March 26 the differential count of 
his white blood cells showed 30 per cent polymoiphonuclears, 29 per cent unsegmented 
granulocytes, 2 per cent metamyelocytes, 1 5 per cent eosmophiles, 0 5 per cent baso- 
philes, 18 per cent lymphocytes and 19 per cent monocytes 

Two transfusions of whole blood totalling 700 c c were given on March 25 and 
March 26 The patient recovered from this hemolytic anemia as well as from his 
pneumonia and diabetic ketosis On April 4 his red blood cell count was 3,800,000, 
hemoglobin 11 0 gm per cent, icteric index 9 and his general condition was very good 
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AN INSTANCE OF CORONARY EMBOLISM IN SUBACUTE 
BACTERIAL ENDOCARDITIS 

By Harry Parks, MD, Atlanta, Geoigta 

In recent literatuie on heart disease coronary thrombosis has occupied an 
increasingly important part of discussions on cardiac infarction On the other 
hand, embolism of the coronary arteries with resultant cardiac infarction is in- 
frequently mentioned Up to 1933 Saphir' was able to find only 11 proved 
cases of this type, and to these he added three During the last six years addi- 
tional cases have been reported by Boger and Paradi,® Hoseason,® and by Cobo, 
Quirno, and del Rio * The rare occurrence of coronary embolism is usually 
attributed to the anatomical situation of the coronary arteries These vessels 
leave the aorta almost at right angles Since the greatest velocity and bulk of 
the blood flow is in an upward diiection, small particles leaving the left ventricle' 
are likely to be swept far away from the mouth of the coronary aiteries and do 
not often enter the coronary system In the reported cases of coronary em- 
bolism, however, queer accidents have happened which have resulted in causing 
the lesion In addition to coronary embolism caused by a vegetation set fiee 
from an active endocarditis oi by a bit of clot breaking loose fiom an intramural 
thrombus, or by atheromatous material getting into the coronary vessels from 
the aorta, coronary embolism has been reported as due to fat, to air, to tumoi 
cells or even to caseous tubeiculous material 

* Received for publication December 9, 1939 

From the Robert Dawson Evans Memorial for Clinical Research and Preventue Medi- 
cine, Boston 
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The following case is recorded to add one more case to the literature of 
subacute bacteiial endocaiditis in which death occurred as the result of coronaiy 
embolism 

Case Report 

A 52 j^ear old, white, Lithuanian housewife was admitted to the Robert Dawson 
Evans Memorial on September 20, 1938 She had been under the observation of 
various physicians for at least four years, consulting them because of progressive 
weakness, weight loss and pallor Two years before entry she had weighed 91 kg 
(200 pounds), gradually losing until she weighed only 56 kg (123 pounds) 

In 1935, three years before entry. Dr Donato T Scenna of Melrose, Mass , ob- 
served that she had an enlai ged liver and spleen 

She entered the Robert Dawson Evans Memorial because of continued weakness 
She admitted, too, that on exertion she now developed severe attacks of piecordial 
pain or uncomfortable leg cramps 

She was poorly developed and nourished but she did not appear acutely ill 
There was a peculiar reddish purple discoloiation of the skin of the face, neck, and 
upper extremities, and marked pallor of the mucous membranes No petechiae were 
observed The pupils and pupillary reflexes were noimal The eye grounds had nor- 
mal physiological cupping, and there were no hemoi rhages or exudates The heart on 
percussion appeared slightly enlarged A soft precordial systolic murmur was noted, 
but no diastolic muimur was heard constantly The blood pressure was 104 mm Hg 
systolic and 60 mm diastolic, and the pulse rate 80 The liver and spleen were greatly 
enlarged and firm in consistency Several small axillary and inguinal lymph nodes 
were palpable The remainder of the physical examination was not noteworthy 

Significant laboratory findings consisted of a well-marked hypochromic anemia, 
a normal white blood count and differential smear, a moderately low platelet count, 
a tendency to fixation of specific gravity of the urine, microscopic hematuria, a di- 
minished phenolsulphonphthalein excretion, an elevated blood non-protein nitrogen 
level , hypoprotememia with reversal of the albumin-globulin ratio , and achlorhydria to 
histamine stimulation The blood Wasseimann reaction was negative Agglutination 
tests for typhoid, paratyphoid A and B and undulant fever were negative A single 
blood culture showed no growth at the end of seven days Uiine specimens lemoved 
from each kidney were steiile on culture and microscopic examination The venous 
pressure was 90 mm of water, and the circulation time by the Dechohn taste method 
was 12 seconds The basal metabolic rate was not elevated An electrocardiogram 
made shortly after entry to the hospital showed legular sinus ihythm and normal P R 
intervals Roentgen-ray and fluoroscopic examinations of the heart demonstrated calci- 
fication in the region of the aortic valve leaflets Other roentgen-ray studies were not 
remarkable except for tlie incidental discovery of gall-stones 

The behavior of the patient’s temperature was of interest During the first three 
weeks of her stay in the hospital she was fever-free During the following weeks of 
her illness she developed a low intermittent fever characterized by three or foui days of 
normal temperature alternating with equal periods when the temperature lose to 99“ 
or 100“ F During such febrile episodes there was no tachycardia, and electro- 
cardiographic tracings remained noimal 

No significant changes in symptoms or signs occurred until December 19, two 
and one half days before her death, and three months after her entry to the hospital 
At about 10 o’clock in the evening, while lying in bed, she developed suddenly a 
violent nausea which was soon followed by sharp epigastric pain referred upward 
behind the sternum, but not radiating to the neck or arms The pain was accom- 
panied by vomiting Approximately five hours after the onset of this attack, the 
temperature was 98“ F , and the pulse rate w’as 90 There was a rise in blood pressure 
to 140 mm Hg systolic and 85 mm diastolic Phjsical examination shortly after the 
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attack began revealed striking changes in the character of the heart sounds There 
was now a loud blowing diastolic murmur audible over the base of the heart, loudest 
over the aortic area, and transmitted downwards toward the left sternal border where 
It was easily heard over the second and third intercostal spaces The murmur in the 
apical region did not change Maiked epigastric tenderness was present which was 
thought to be due to enlargement of the liver The lungs were clear There was 
no edema An electrocardiogram, made 12 hours after the attack began, showed 
changes in tlie precordial lead suggestive of myocardial infarction This diagnosis was 
borne out subsequently by tracings taken at later intervals 



Fig 1 The blood pressure level in coronary thrombosis from embolism 


During the first 48 hours after the onset of the cardiac infarction the temperature 
ranged from 99“ to 100“ F , and the pulse rate from 100 to 120 The respiratory rate 
rose to 28 The blood pressure soon fell to 100 mm Hg systolic and 45 mm diastolic 
The patient grew worse rapidly On the third day, 54 hours after the onset of pain, 
her temperature fell suddenly to 96“ F , she developed diffuse cyanosis and marked air 
hunger Curiously, the blood pressure now rose temporarily to 156 mm Hg systolic 
and 90 mm diastolic, altliough the heart sounds were distant and of very poor quality 
The abdomen became distended A little later the blood pressure again fell to 120 
mm Hg systolic and 70 mm diastolic, and the heart began to fail rapidly , rales at the 
lung bases developed, and the neck veins became distended A few hours before death 
the blood non-protein nitrogen concentration had risen to 100 mg per cent and the CO- 
combining power had fallen to 11 vol per cent 

At necropsy, the important findings concerned the heart, spleen and kidney The 
pericardial sac contained about 15 cc of thick, flocculent, fibrino-purulent material 
Culture of this fluid was negative The visceral and parietal pericardial surfaces were 
smooth and glistening and showed only slight capillary engorgement The heart 
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weighed 410 gm The anteiior descending blanch of the left coronary artery in its 
terminal 4 cm stood out sharply as a dense, occluded, cord-like mass The outer two- 
thirds of the left ventricular apex and the interventricular wall were soft and friable, 
and obviously infarcted On the right posterioi cusp of the aortic valve were soft, 
f liable vegetations, longitudinally arranged, and measuring approximately 7 mm in 
length and 3 mm in width Near the commissure of this leaflet was a small plaque of 
calcification 4 mm in diameter The anteiior surface of the left posterior valve was 
almost completely covered by soft, finger-like vegetations composed of fibrinous 
mateiial Extending outwards from the posterior surface of the cusp into this ma- 

Sept 26 Dec 16 

A B 



Fig 2 A and D, electrocardiograms made before tlie onset of coronary embolism show 
normal sinus rhytlim and ventricular rate of 80 C, a tracing made 12 hours after the onset 
of coronarj' embolism shows decrease in voltage of QRS complexes in all the leads, nearly 
complete disappearance of R,, flattening of T„ changes in direction of Ts from negative to 
positi\e, high take-off of ST« and sinus tachycardia with ventricular rate of 120 D, a tracing 
made four liours later shows little change except decrease in depth of S, The ventricular rate 
is 140 E, a tracing made 38 hours after tlic onset of coronary embolism shows a slurred S, 
and Q;, flattening of T„ isoelectric Tj, inversion of T-, decrease in take-off of ST, with in- 
version of T„ upward convexity of ST, and sinus tachycardia with ventricular rate of 120 
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Dec 20 Dec 20 Dec 21 

12 Hrs 16 Hrs 38 Hrs 

C D E 



tenal and forming a cup-hke entity 4 mm in diametei was a mycotic aneurysm of 
the valve leaflet The anterior valve leaflet presented a similar excavation measuring 
5 mm in diameter, its outer anterior surface also was covered with necrotic fibrinous 
material The pulmonary and tricuspid valves were entirely normal At the base of 
the mitral valve tliere were atheromatous deposits and beginning calcification of the 
mitral ring 

The orifices of tlie coionaiy arteries were normally placed and widely patent 
The immediately adjacent mtima showed well-defined early vegetative lesions which 
were so minute that tliey were discernible only with the aid of a hand lens These 
were in no way occlusive in nature The coronary arteries on gross examination 
were remarkably free from any atheromatous lesions or evidence of fibrosis The 
anterior descending branch of the left coronary artery at a point approximately 4 cm 
from the apex was ocduded by a firm, dry, somewhat friable embolus measuring ap- 
proximately 1 cm in length This was partially adherent to the vessel wall On either 
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Side of the embolus the vessel was free of any obstruction, and the vessel wall appeared 
normal 

Microscopic examination of a section tlirough the aortic valve cusp at one of the 
pouch-like areas showed a well-defined mycotic aneurysm witlnn which was a large 
amount of partially organized blood-clot In and about tins weie many colonies of 



streptococci The larger coronaries showed only moderate fibrous and hyaline thick- 
ening of the intima In the occluded area tliere was a thrombus which appeared to 
ha-ve developed from an embolus set free from one of the vegetations on the aortic 
valve leaflets 

The aorta showed rare small atheromatous plaques throughout its entire course 
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%Mtli one area of calcification just above its bifurcation There was no evidence of 

thromboses oi emboli in any of the laiger vessels 

The spleen weighed 780 gm and was dark reddish to puiplish-gray in color in 
the upper pole \\as an old infaict which was roughly 4 cm in diameter 



Fig 4 Photograph of the heart showing the cusps of the aortic valve with vege- 
tations The retracted cusp on the right shows vegetations on the upper surface of the 
leaflet and a mycotic aneurysm 

The kidneys together weighed 290 gm The renal cortex was stippled with many 
minute, punctate, bright red dots On histological study many of the glomeruli showed 
embolic glomerular lesions , the tubules contained a large number of blood casts, hyaline 
and granular debris 

Virchow® is given credit for having first described coronary embolisnl In 
1856 he reported the case of a 27 year old girl who had endocarditis of the 
mitral valve with emboli to the coionary aiteiies Saphir, as has been already 



346 


HARRY PARKS 


mentioned, in 1933 reviewed the liteiature of coronary embolism up to that time 
and found only 1 1 acceptable cases In these, embolism was found to occur most 
frequently in the left coronary artery or its blanches, and sudden death prac- 
tically always resulted The youngest patient noted by him was a case of 
Rolleston’s, a 17 year old bo)^ who died suddenly from an embolus in the de- 



A 

Fig 5 The coronary artery A Photomicrograph of the artery approximately 4 cm. 
from the apex The embolus shows no organization There is early neutrophilic infiltration 
of the vessel wall X 50 B The same vessel 1 cm lower X 50 The vessel wall appears 
normal 
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One-half inch along the right coronary artery was a small particle of vegetation 
which was thought to have originated from the ulcerated valve cusp Boger 
and Paradi leported the case of an 18 yeai old woman with subacute bacterial 
endocarditis She suddenly developed intensive oppiession and chest pain, 
tachycardia, weak pulse, poor heart sounds, labored lespiration and cyanosis, and 
died in a few minutes Neciopsy demonstiated an endocaiditis of the mitral 
valve with a^fresh embolus in the left coronaiy artery The ventricle did not 
show infarction, apparently because of the suddenness of death 

Cobo, ^uirno and del Rio described the case of a woman 36 years old who 
developed griping precordial pain after getting up quickly from the table 
The pain increased in intensity, and soon she complained of palpitation and a 
sense of impending death Physical examination showed a soft piesystolic 
murmur in the mitral aiea Theie were no thrills Electrocardiographic trac- 
ings gave findings characteristic of coronary occlusion On the second day of 
the patient’s illness, she developed signs of frank cardiac insufficiency and died 
on the third day after the onset of the attack Necropsy revealed several small 
yellowish- white vegetations on the initial valve These were friable and varied 
m size The left coronaiy artery and its branches were normal In the right 
coionary artery was a small embolus firmly adherent to the wall of the vessel 
This was thought to resemble in character the vegetations on the initial valve 

Our case appears unusual m several ways In the first place the latency of 
the endocarditis was sti iking The patient had been seen m various clinics dui- 
ing her prolonged illness and always her marked anemia and huge spleen at- 
tracted attention No one paid any paiticular attention to the caidiac and renal 
findings 

In the second place the behavior of the blood pressure at the time of the 
coronary embolism is worth emphasizing It has alieady been pointed out by 
Fitz,® Wood and Wolferth,^ and others that an initial rise followed by a fall in 
blood piessure may take place m acute occlusive coronary lesions In our case 
an initial rise, then a fall, and finally a second rise and fall in blood pressuie 
occuned, the highest reading being obtained shortly before death 

The marked terminal use in the blood non-piotem nitrogen level which was 
observed m our case has been noted in other cases by Steinberg,® and by Jeghers 
and Bakst ® Presumably the rise was due to dehydration, oliguria, and other 
extiarenal factors superimposed on an already existing nephritis As in other 
cases the lapid accumulation of non-protem nitiogen m the blood was an 
ominous sign 

On the whole the case is reported as lepresenting an example of a chionic 
foim of subacute bacterial endocarditis with a notable splenomegaly, anemia, 
and characteristic pathologic findings in heart and kidney Death resulted from 
caidiac infaiction due, we believe, to coronary embolism Coronary embolism 
as a complication of subacute bacterial endocarditis occurs infrequently, but 
when it does occur it may induce a striking sequence of clinical events 
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SPONTANEOUS HEMOPNEUMOTHORAX , REPORT OF A CASE 

By Daniel Snively, M D , Harry Shuman, M D , F A C P , and William 
D Snively, M D , Rock Island, Illinois 

Spontaneous hemopneumothorax, judging by the number of case reports, is 
a rare condition Hopkins,^ reviewing the literature in 1937, found 46 cases 
leported since 1900 This entity apparently represents a spontaneous pneumo- 
thorax 111 ivhich some unusual condition is present to give rise to bleeding into 
the pleuial cavity It must be distinguished from traumatic hemopneumothorax 
and from the effusion of bloodstained serum occasionally seen in malignant 
growths of the lung and pleura 

Our patient presented a classical example of spontaneous hemopneumothorax 
Although a total of over 1400 cubic centimeteis of blood was removed from his 
pleural cavity, he made a reasonably uneventful recovery Because of the 
known value of sulfanilamide in keeping stored blood sterile, this drug was 
given the patient by mouth and may have assisted in preventing infection of the 
blood present in the pleuial cavity We weie interested to observe the correla- 
tion between the sedimentation rate and the amount of blood remaining m the 
pleural cavity, shown by serial sedimentation rate determinations and chest 
roentgenograms taken concomitantly 

Case Report 

The patient, E C , was first seen on March 20, 1940 with the history that eight 
days previously he had experienced the sudden onset of an excruciating pain in the 
light side of the chest while at school He felt quite weak and was taken home 
Upon reaching home he fainted He revived quickly but was dyspneic, ordiopneic, 
and developed a dry hacking cough He remained in bed His mother stated that 
when moving him she could hear a splashing sound He complained of a frontal 
headache which was constant Epistaxis occurred twice during the eight da> period 
Fever ranging between 100° and 102° F was present 

The patient’s previous health had been good He had been WTCStling about 

* Received for publication October 8, 1940 
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two months previous to the above event and had experienced a pain low in the right 
diest This pain was not severe and had disappeared after seveial weeks A careful 
physical examination about a week befoie the onset of the illness was negative The 
family history revealed that the patient’s aunt had had tubeiculosis 

Physical examination revealed a pale asthenic youth who appeared quite ill 
Dyspnea was marked and the patient was unable to stand foi any time without sup- 


, 






Fig 1 Anteroposterior roentgenographic view of tlie chest taken in tlie recumbent 
position with the use of a Potter-Bucky diaphragm on April 15 Shows a marked effusion 
m the right pleural cavity extending upward to the level of the third interspace The sedi- 
mentation rate at this time was 45 millimeters in 1 hour 


port The temperature was 100 5® F The area representing the base of the right 
lung was flat to percussion and the interspaces on the right side of the chest were full 
The apex beat was 4 5 centimeters to tlie left of the nipple line No breath sounds 
were audible over the lowei two-thirds of the right lung Fluoroscopic examination 
rcicaled complete density of the lower three-fourths of the right chest cavity with a 
horirontal fluid level indicating pneumothorax The red blood count was 4,460,000, 
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istered m an effoit to prevent infection of the blood remaining m the pleural cavity 
However, the patient continued to run a low grade fever for two weeks Hematinics 
were administered and the red cell count rose The white count deci eased 

On Apiil 1 fluoioscopy revealed a basal shadow on the right but no fluid level 
The tempeiature was 98 6“ F, and the hemoglobin 80 per cent Thoiacentesis was 
perfoimed, and 1050 cc of non-cIotting blood weie withdiawn The patient stood the 



Fig 3 Chest roentgenogram taken on May 20 revealing practically complete evacua- 
tion of the effusion Both lung fields appear normal but there is fixation of the right leaf 
of the diaphragm The sedimentation rate was 5 millimeters m 1 hour (normal) 


procedure well Fluoroscopy following the tap revealed peisistence of the shadow 
over the right lung base but lessening of its densitj' Continued improvement followed 
the procedure 

On April 15 a chest roentgenogram, taken in the recumbent position with tlie 
use of a Potter-Bucky diaphragm, revealed marked effusion in tlie right pleural 
ca\it> to the level of the third interspace (figure 1) The sedimentation rate was 
45 millimeters in one hour The uiine at this time was found to contain albumin 
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Bence-Jones protein was absent and the glucose test and micioscopic ex 
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Comment 

Hemopneumothoiax ina)' occur as a lesult of trauma or it may occur as a 
complication during artificial pneumothorax, as reported by Hurst and Epstein - 
These types of hemopneumothorax are not to be classed as spontaneous Frey ® 
classified as spontaneous those cases in which there was a lack of a definite cause, 
such as demonstrable disease or trauma 

The majoiity of cases of spontaneous hemopneumothorax occur in individ- 
uals previously in good health In an analysis of 17 cases Jones and Gilbeit^ 
found the age limits to be 17 and 44 years In over half of the cases the condi- 
tion had occurred in the thud decade All of these patients were males As 
Hopkins ^ points out, the disproportionate incidence in males is difficult to ex- 
plain If the condition is due to developmental defects, he reasons, these should 
occur in females as frequently as in males If latent tuberculosis were a factor 
the incidence should be higher m women If physical activity were important 
the increasing participation of women in strenuous sports and occupations 
should cause an increasing incidence in females This, apparently, has not 
occurred 

As regards the mechanism of production of spontaneous hemopneumothoiax, 
the consensus is that it probabty consists of the rupture of an emphysematous an 
vesicle lying beneath the pleura, followed by the tearing of pleuial adhesions 
containing blood vessels 

Birch ® reported the findings at postmortem examination in a fatal case of 
spontaneous hemopneumothorax as follows “The right pleuial cavity con- 
tained several pints of fluid blood and some air There was a minute tuberculous 
cavity at the apex of the right lung, but it had not ruptured There were no 
emphysematous blebs On the anterior suiface of the right upper lobe there 
was a roughened area of pleura and bleeding and escape of air had apparently 
originated here, but there was no gross macroscopic change Apait from the 
minute cavity theie was no other evidence of tuberculosis m the right lung The 
other lung and the rest of the body were quite normal " Birch ® mentions the 
findings in five previously autopsied cases In the first a torn adhesion to an 
emphysematous bulla was found There was no evidence of tuberculosis In 
the second the cause of bleeding was not ascertained In the third, torn adhe- 
sions to subpleural blebs weie found, associated with a puckered tuberculosis 
scar In the fourth case a torn emphysematous bleb was present at the apex, 
the edges of the tear being covered with coagulated blood There was no evi- 
dence elsewhere in the lungs of tuberculosis or emphysema In the fifth case a 
ruptured bulla was found, but there was no evidence of tuberculosis 

In a case described by Housden and Piggot® “ necropsy levealed the 
piesence of a fiim pleural adhesion attached to an emphysematous cavity at the 
apex of the left lung The adhesion appeared to have been toin away fiom 
the chest wall during life, and it seems quite possible that it was from the toin 
adhesion that bleeding took place ” 

The symptomatology of spontaneous hemopneumothoiax is that of spon- 
taneous pneumothorax combined with the sjmiptoms of hemorihage and of 
pleuial effusion The clinical picture m a given case will depend upon the 
rclaln e parts Inch these f actoi s play As Head ^ states, the loss of blood is 
both complicated and aggravated by the collapse of the lung and by the resultant 
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picssuie on Ihc hcaU and great veins The initial pain may occin while the 
patient is at lest or it may follow' slight exertion It is usually localized at first 
but latci may involve the entire side of the chest oi even the abdomen Thus 
Milhorat® lepoiled a case of spontaneous hemopneuinolhorax in which the ab- 
dominal signs simulated those of an acute suigical abdomen In reviewing the 
literature Hoplcins ^ found that m many cases theie has been noted a second sharp 
attack of pain occin nng from a few hours to seveial days after the original 
onset of pain This has been follow'ed by signs of effusion If the bleeding is 
slow, signs of heinoiihage may be mild or may nevei appear In several cases 
blood has been discoveied as an incidental finding 

Treatment will vaiy consideiably with the individual case If the amount of 
blood in the pleuial cavity is slight, thoiacentesis may be dela 5 'ed If fluid is 
present in such large amounts as to cause piessuie symptoms, howevei, it should 
be w ithdrawn In vieiv of the possibility that calcification of the pleura or other 
complications may result, should a considerable quantity of blood be allowed to 
lemam in the pleuial cavity, it would seem W’lse to prevent such an occurrence 
by thoracentesis as indicated Howevei , as Louria ® aptly states, complete drain- 
age of the pleural cavity or the i eduction of the intiaplemal piessuie to a dis- 
tinctly negative level may result in further bleeding or in the opening up of a 
paitly closed bronchopleuial fistulous tract 

It IS of obvious impoi lance in the management of a case of heinopiiemiio- 
thoiax to determine ivhethei oi not the hemoiihage is piogressing Korol 
suggests that if the aspiiating needle is blocked by clots, or if the aspirated blood 
clots in the basin, one may infei that hemorrhage continues As the cell count 
of the fluid vanes with the site of puncture and the position of the patient, serial 
blood counts on aspirated fluid may be of no help m determining the persistence 
of hemorrhage Of obvious impoitance aie fiequent blood counts on capillary 
blood, blood pressuie examinations, and serial chest roentgenograms or fluoro- 
scopic examinations We found a definite con elation betw'een the amount of 
blood piesent in the pleural cavity as levealed by chest roentgenograms and the 
sedimentation rate (figures 1 to 4) 

Korol suggests that in cases m which bleeding continues and there is 
danger of exsanguination, a thoiacoscope should be introduced into the pleural 
cavity and the bleeding vessel cauterized, aftei aspiialion of the pleuial contents 
Although lecuiience of spontaneous pneumothoiax is ivell know'ii, there arc 
no recoided cases of recuirent spontaneous hemopueumolhorax It seems likely 
that pleural adhesions following the piesence of blood m the cavity make furthci 
collapse and bleeding impossible 
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SULFONAMIDES AND HEPARIN IN THE TREATMENT OF 
SUBACUTE BACTERIAL ENDOCARDITIS-^ 

By Leo Waitzkin, Richard H Smith, and Walter B Martin, F A C P , 

Norfolk, Vtigima 

The sulfonamides and heparin have been among the most lecent forms of 
theiapy m subacute bacterial endocarditis Concerning the value of the sul- 
fonamides theie are widely divergent opinions Some are to the effect that 
they are of doubtful or no value, others that recoveries may be definitely as- 
cribed to their usage Concerning heparin in conjunction with 

sulfapyridine, no optimistic conclusions have been expressed since the sanguine 
preliminary report by Kelson and White ^ 

A consideration of factors involved m subacute bacterial endocarditis clarifies 
the reasons advanced foi the employment of hepaiin and sulfonamide com- 
pounds, and also suggests explanations for the results 

Streptococcus viudans appears to be not a species but a heterogeneous group 
of COCCI widely dissimilai in many ways Some strains are lesistant and others 
susceptible to the sulfonamides ® It has been suggested ® that it might be woith 
while, befoie embarking on a course of treatment, to determine by cultuial 
methods the degree of susceptibility of the patient’s streptococcus to the action 
of sulfonamides 

The bacteiia accumulate within the valve cusp’s margin wheie no blood 
vessels penetrate, and so are safe fiom attack by leukocytes from within (leuko- 
cjTes being the chief agents of destruction of the Sti eptococcus vnidans) and 
sccuie from antibodies and chemotherapeutic substances m the blood bathing the 
valve fiom without Should the bacteria migrate toward the valve base where 
blood vessels penetrate, they face destruction by leukocytes Should they erupt 
through the valve edge, they aie exposed to the blood stream oi swept into it, 
and may be destroyed Fibrin and platelets aie deposited at the damaged site, 
providing for the remaining bacteria an ideal culture medium and a barrier 
against the blood stream that is absolutely impenetrable ° Spreading outward, 
at the vegetation's base, there is almost always a reparative fibiosis Should 
these processes of defense and healing outstiip the processes of bacterial multi- 
plication and thrombotic formation, healing would ensue 

'*'Rccci\c(l for publication September 29, 1941 
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To aid these naluial piocesses, the sulfonamides have been employed for 
their bactei lostatic and possible bactericidal action The theory has been ad- 
^ anced that, during sulfonamide administration, " all of the preexisting thrombi 
should become organized into fibrous scar tissue, while all newly formed thrombi 
m a patient undei active tieatment will be impregnated with the drug Thus 
conditions will tend to become less and less favorable for growth of the or- 
ganism if an effectual diug is taken continuous!)' over a long period of time ” ® 
It IS not yet cleai which of the sulfonamide drugs, if any, is preferable, so that 
111 vitro studies of the susceptibility of a patient's organism to the different 
sulfonamides would be helpful in selecting a drug 

Heparin was added on the theoiy that it would inhibit fibrin formation and 
so “ lestrict the nidus and culture medium foi bactei lal growth, prevent embolism 
from the freeing of fresh thiombus, and check the growth of the vegetations so 
that piohferatmg fibi oblasts may fill in the areas thus limited ” 

Accoiding to the method of Kelson and White, after one week of sulfapyii- 
dine theiap), heparin was administered intravenously for 14 days, a venous 
clotting tune of approximately one hour being maintained Sulfapyiidme was 
given continuously for a total of four weeks 

That heparin actually prevents the deposition of fibrin and platelets on a 
damaged valve has not been pioved, although it has been effective in preventing 
thrombosis in experimental animals However prolonged the bleeding time, it 
IS probable that thrombus formation continues, although at decreased speed A 
case treated with heparin alone died on the fourteenth day of treatment Micro- 
scopically the valve differed in no way from those seen in untreated cases Bac- 
terial vegetations were covered with fibrin thrombus, much of the fibrin appeal- 
ing to be of 1 ecent deposition 

Success of the combined treatment would depend on several concurrent cii- 
cumstances (1) a bacteria susceptible, when accessible, to the drug employed, 
and not piesent m overwhelming numbers and virulence, (2) a sufficiently active 
reparative fibrosis, (3) concentrations of the inaccessible bactei la within thrombi 
or valve substance not too large to withstand the leukocytic and fibroblastic 
activity, (4) foci of inaccessible bacteria limited to areas small enough to be 
wiped out by leukocytes and fibiosis during the period of treatment 

Theoretically, an ideal combination of these circumstances should lead to 
a cuie 

Clinically, it would seem that when sulfanilamide oi sulfapyiidme is intro- 
duced into the body the accessible organisms, if susceptible, are rather quickly 
inhibited This produces objective oi subjective improvement (decrease in 
toxicity, loweimg of temperature, sterilizing of blood cultures) for periods of a 
few days to weeks depending upon the virulence of the organisms, the number 
of foci, and the speed of multiplication 

Howevei, if the inaccessible organisms not reached by the drug are not de- 
stroyed by the defensive and reparative processes within the valve substance, they 
continue to multiply, with gradual resumption of previous clinical signs and 
symptoms In addition to the effect of these hidden and protected organisms, 
the streptococcus may develop an immunity to the action of the drug, so that even 
larger doses become ineffectual 

The following case was treated with heparin, sulfapyridine, and sulfathiazolc 
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Case Report 

White male, aged 44 years, entered tlie medical seivice July 9, 1941, with a six 
months’ fever, joint pains, and loss of strength 

Past history was non-contnbutory, except foi scarlet fever at fourteen 
In January, 1941, he had “influenza” foi four days, fiom which he apparently 
recovered Two weeks later, he had pain and swelling of the left jaw for five days 
During the month of February, he grew progressively weaker and had aching joints 
A blood culture on February 26 was positive for a streptococcus, and he was given 
sulfapyndine until May 1 Although weak, he felt well, and returned to work In 
June, he felt worse and took to bed He was given sulfapyndine for one month, but 
blood culture remained positive He returned to work foi 10 days and then entered 
the hospital 

He was well developed, ambulatory, and did not appeal acutely ill There was 
no evidence of petechiae in the skin, mucous membranes, or fundi Teeth were in 
good condition with no marginal gum infection The throat was clean Heart was 
normal in size, with a fairly loud systolic murmur in the mitral area No diastolic 
murmur was heard, and the rhythm was regular Liver and spleen were not palpable 
Course Blood cultures were positive for SU eptococcus vii tdms on July 9, 13, 16 
On July 19, sulfathiazole was begun, and continued to August 20 Blood concentra- 
tions of free sulfathiazole ranged between 5 and 7 9 mg per cent Blood cultures 
July 24, no growth, July 30, no growth, August 5, heavy growth, August 12, small 
growth , August 20, good growth 

Ten days after starting sulfathiazole, following a chill and use in tempeiature to 
103°, an erythematous maculo-papular eiuption appeared over tlie entire body and 
persisted His temperature swung between 100“ and 104“ Despite these toxic drug 
manifestations, sulfathiazole was continued three weeks longer On its discontin- 
uance the temperature immediately dropped to normal and the dermatitis quickly dis- 
appeared For 19 days thereafter, he was afebrile, although a blood culture during 
this period (September 4) showed a heavy giowth of Streptococcus viudans 

On August 28, sulfapyndine was begun and continued until December 8 The 
level of free sulfapyndine ranged between 4 5 and 5 mg per cent Repeated blood 
cultures were positive throughout 

There was no change in his febrile state On seveial occasions he showed 
petechiae, and twice had symptoms of splenic infarction Although blood cultures 
duiing September and October showed abundant growth, it was decided to adininistei 
heparin intravenously His general condition at this time was good Coagulation 
tune, according to the method of Lee and White, was SVi minutes 

Heparin was begun on October 28 and continued uninterruptedly foi 14 days 
Because of the frequent reports of cerebral hemorrhages during the administration 
of heparin, it was decided not to piolong the clotting time to one hour, but to maintain 
it between 20 and 30 minutes Coagulation time was determined every six hours, and 
exhibited moderate fluctuations On a few occasions the coagulation time rose to 35 
and 40 minutes, requiring alterations in the speed of heparin flow A total of 660 
cc of heparin was given The average clotting time over the entire period was 23 
minutes There were no evidences of bleeding or infarction during this procedure 
There was no change in his clinical condition Fever remained active Blood 
culture, after one week of heparin, showed 45 colonies pei cc of blood, after two 
weeks, 40 colonies per cc of blood On November 25, two w^eeks later, he had a 
cerebral embolus From this time on, his condition grew' steadily woise, and he 
expired on December 26 

Autopsj was performed 30 minutes after death The mitral valve showed a few 
granulations and rather easilj detached, small, reddish, fungoid growths The aortic 
\al\e was involved w-ith massive amounts of similar granular, friable, reddish growths. 
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not only on the cusps but also m the aorta adjacent to the aoitic valve and beneath 
the aoi tic valve on the surface of the left ventricle 

Microscopically, sections through the valve and vegetations showed large areas 
of necrosis and masses of densely packed, gram positive cocci 

To date, 55 cases heated with hepaim and sulfapyndine have been re- 
ported '** 

Following then original senes of seven cases, with “striking improvement” 
in three. Kelson and White treated 19 more, 18 of which were failures Since 
the appearance of their paper others have appeared, leporting three recoveries 
and 26 failures 

An analysis of the seven cases benefiting from combined therapy discloses 
foui that may be regaided as cured One of these developed acute rheumatic 
fever and congestive failure, dying six months after treatment ^ The heart at 
autopsy showed complete healing of the vegetations The second case was well 
IS months after treatment However, the author states "an analysis of the 
therapy in this case suggests the probability that the success of the treatment 
would have occurred without the use of heparin The febrile course was inter- 
rupted on the fiist day following commencement of sulfapyndine The first 
negative blood culture was reported prior to the use of heparin ” The third 
case," at the time reported, had been well 26 weeks after tieatment, and the 
fouith had been well for six months 

The fifth had “ still remained free of evidence of the disease four weeks 
after stopping treatment ” However, conclusions cannot be drawn after such 
a brief interval since Capps states, “ A considerable number of cases who become 
apparently well for months, or even a year or two, undergo a relapse with fresh 
bacteremia ” 

In the sixth case, the diagnosis was not proved There are no published 
details available for the seventh case which has been reported as cured These 
cases of cure or improvement may well have been due to the sulfapyndine em- 
ployed, since 12 from a total of 198 cases treated with sulfanilamide or sulfapyn- 
dine alone have been reported as cured 

Of 22 hepann-treated cases where repoited details are available, eight died 
of cerebral hemorrhages during the administration of heparin 

Discouraging as are the results of treatment by the sulfonamides, with appar- 
ently specific cures few and far between, they appear no more discouraging than 
those of the sulfapyridme-heparin combination It would seem fair to conclude 
that heparin offers no advantages and has distinctly harmful potentialities 
These facts, coupled with the expense and the difficulty of the control and man- 
agement of the treatment, make very questionable the value of its furthei em- 
ployment in the treatment of subacute bacterial endocarditis 
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UVEOPAROTITIS; A REPORT OF TWO CASES ' 

By William Harbin, Jr, MD, FA CP, and Thomas S Harbin, B S 

Rome, Geoigia 

During recent years there has been a decided increase in the number of 
reported cases of uveopai otitis A rathei comprehensive review of the hteiature 
reveals that approximately 100 such cases have been reported, less than 20 of 
which come from Ameiica and the remainder from foreign countries, chiefly 
Scandinavia, England and Germany The raiity of this syndrome warrants the 

mention of additional cases and the careful scrutiny of these entities with legard 
to etiolog}'^ ° 

*Rccci\cd for publication May 28, 1940 
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Ptii Otitis uveitis, and a low giade fever aie the essential features of this 
condition Piodiomal sjnnptoms, lasting for several weeks oi months, include 
general malaise, drowsiness, weakness, nausea, vomiting, and loss of weight 
Othei signs and symptoms which are often encounteied during the course of the 
illness include paralyses of the cranial nerve (paiticulaily the seventh), a slightly 
elevated, discrete, erythematous lash occurring chiefly on the extensor surfaces 
of the foieaims and legs, di 7 ness of the mouth, various aching pains, polyuria 
and night sweats Occasionally the submaxillaiy, sublingual or lacrimal glands 
aie enlaiged and also the cervical lymph glands 

The disease runs a chionic course, the symptoms lasting foi months or for 
several jears, and one of its features is the inegulanty in the onset of symptoms 
It may occur at any age, but is moie common in the second and third decades 
and IS slightly more prevalent in females The moibidity is high whereas the 
mortality is low, only five deaths having been lecorded 

The parotid glands aie usually involved eaily in the couise of the disease 
They become enlarged and hard, and although not painful may be slightly tender 
The glands are not adherent to the skin and never suppurate The swelling, 
which IS usually bilateial, lasts for months or years 

Inflammation in the uveal tract is present in all cases of uveoparotitis The 
first ocular symptom is usually dimness of vision, associated with circumscribed 
coi neal injection and narrowing of the palpebral fissures Occasionally there is 
pain Although in the beginning the involvement may be unilateral, bilateral 
uveitis usually follows The pupils aie often sluggish, dilated, or irregular, with 
a tendency to develop posterior synechiae The other important eye findings 
which may be observed are fatty deposits on the posterior surface of the cornea, 
nodules in the ins, vitreous opacities, keratitis, optic neuritis and atrophy 

Reference is made to several excellent reviews of the literature on this sub- 
ject, and no attempt will be made to duplicate such reports The first description 
of this sjmdrome was given by Heerfordt^ m 1909 Garland and Thompson,® 
Savin,® and Folger * have made comprehensive and critical surveys of the litera- 
ture on this subject, while Levin ® has reported in detail on the neurological aspect 
of the syndrome 

Case Reports 

Case 1 A 35 year old negro male came to tlie Harbin Hospital on May 17, 1937, 
with a chief complaint of adnng pain throughout the chest and abdomen associated 
with nausea and vomiting On several occasions during the previous year he had had 
severe gastrointestinal “upsets” associated witli aching pain in the chest and ab- 
domen His temperature had been moderately elevated for several days with tliese 
attacks His employer stated that at times he was rather drowsy and acted as if he 
might be drugged, enough so that it was questionable whether he should continue his 
work as a chauffeur 

About three years prior to the time he was first seen he had consulted Dr George 
B Smitli (ophthalmologist) because of dimness of vision, and m July 1934 a diagnosis 
of uveitis was made 

The patient’s first wife had died of pulmonary tuberculosis m 1930, and one child 
by this wife was confined to a tuberculosis sanatorium at the time of his examination 
His second wife was healthy He used tobacco excessively and during each winter had 
frequent head colds with a slight cough At the age of 20 he had had a gonorrheal 
infection, but no history of a chancre could be obtained 
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Physical examination revealed a well developed, well nourished negro male not 
acutely sick The lacrimal glands were swollen, considerable bilateral circumcorneal 
injection was present, the pupils reacted sluggishly to light and were irregular 
Moderate dental canes and pyorrhea were piesent Both parotid glands were en- 
larged, firm, smooth and slightly tender without any fixation of the skin Upon being 
questioned, the patient stated Aat his wife had commented upon the appearance of 
each side of his face several times m the four or five months prior to the time of his 
examination The submaxillary glands were not enlarged but several cervical lymph 
glands were palpable Physical examination of the heart and lungs was not re- 
markable The blood pressure was 120 mm Hg systolic and 78 mm diastolic There 
was slight tenderness in the region of his umbilicus , otherwise his abdomen was nega- 
tive The biceps and patellar reflexes were normal Dr Smith reported that the 
uveitis had improved, that no posterior synechiae were present, and that his visual 
acuity was normal 

The first specimen of urine examined contained a small amount of albumin and 
a moderate amount of pus Urinalyses at later dates, after tlie administration of 
urinary antiseptics, were negative The blood findings were as follows hemoglobin 
92 per cent (Sahh), red blood cells 4,010,000, leukocytes 9,650, polymorphonuclears 60 
per cent, eosinophiles 2 per cent, mononuclears 3 per cent, small lymphocytes 31 pei 
cent, large lymphocytes 4 per cent The blood Wassermann and blood Kahn reactions 
were negative No malarial parasites were found Examination of the spinal fluid 
revealed a cell count of 6, very small amounts of globulin and sugar, and a negative 
Kahn reaction Colloidal gold showed no color change A chest roentgenogram 
levealed normal lung fields and a cardiac outline witliin normal limits The injection 
intradermally of 0 01 mg of Old Tuberculin gave a positive reaction 

On June IS, 1937, the patient stated that he felt much better, tliat his drowsiness 
was less, and that no attacks of vomiting and abdominal pain had occurred The 
physical findings on that date were unchanged By lequest he returned on March 28, 
1938 for a routine examination Since last seen he had had two “ slight attacks ” of 
fever and general aching in the chest and abdomen, accompanied by vomiting He 
stated tliat the enlargement of the parotid glands had vaiied in size, and they were 
found to be definitely smaller than at the time of his fii st examination His sight had 
been good, and only a slight ciliary injection was noticed He continued to be drowsy 
at times The examination of his ui me was negative 

He was seen again on June 24, 1938, at which time he had no complaint The 
swelling of the lacrimal glands had disappeared and the eyes were grossl}"^ normal 
The parotid glands continued to be slightly enlarged, chiefly on tlie right side He had 
no nausea, vomiting, or aching pains, and his urine was negative On March 2, 1940, 
he stated that his general health had been good since June of 1938 Very slight 
enlargement of both parotid glands was present, and the ophthalmologist reported 
normal eye findings 

This patient was not observed when he fiist had symptoms probably associated 
with uveoparotitis, as he reported dimness of vision almost three years before he was 
examined As might be expected, in view of the intellect of the patient, the history 
regarding the duration of his general sj'mptoms was vague At no time did he take 
his condition seriously, and he was examined at the insistence of his employer 

Case 2 A 21 jear old white American female came to the Harbin Hospital 
March 26, 1938 with a chief complaint of blurred vision in the right eye For several 
(lajs her right e\e had been red, and the visual disturbance had been noticed for 
about two weeks The patient stated that she had been a nervous person all her life 
but more so rccentlj At the age of 13 she was taken out of school for one year upon 
tlie ad\icc of her phjsician because of a “rapid heart rate” Several years' later she 
w'as told by another phjsician that she had a “leaking heart ” It was not possible to 
elicit a liistory of anj other cardiac disturbance Two \ears prior to the time of her 
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examination she had had slight contact with a person who had active pulmonary tu- 
berculosis Otherwise her past history was not remarkable, and a review of her 
systems was non-contnbutory 

Physical examination revealed a poorly tiouiished, fairly well developed woman, 
5 feet 4% inches tall, weighing 108 pounds Her temperature was 99 2“ F The 
pupils were equal, regular, and reacted to light and accommodation A slight epi- 
corneal injection was present in tlie right eye The mouth was not remarkable, with 
the exception of slight dental caries The parotid and submaxillary glands were not 
enlarged, neitlier were tlie cervical lymph glands Examination of the heart and lungs 
did not reveal any positive findings, and the blood pressure was 118 mm Hg systolic 
and 82 mm diastolic The abdomen was negative and the reflexes physiological The 
blood count was as follows hemoglobin 75 per cent (Sahli), red blood cells 3,760,000, 
leukocytes 7,500, polymorphonuclears 55 per cent, monocytes 2 per cent, eosmophiles 3 
pel cent, small lymphocytes 34 per cent, large lymphocytes 6 per cent The urine was 
found to be normal, and the blood Kahn test was negative A roentgenogram of her 
chest levealed normal lung fields and a cardiac outline within normal limits A 
tuberculin test using 0 005 mg of purified protein derivative tuberculin was negative 

During tlie following weeks her temperature ranged from normal to 100 5“ F , 
and on Apiil 22, 1938, a slightly elevated macular erythematous rash appeared on the 
arms, lower legs and feet On April 29, 1938, an ophthalmological examination was 
made by Dr F P Calhoun, and his report was as follows “ Vision right and left 15/15 
The near points of accommodation were 10 cm , tliere was no muscle imbalance and 
the intraocular tension was normal The right eye showed a slight pericorneal in- 
jection, and the left eye showed a moderate pericorneal injection Dilating the pupils 
for a fundus and slit lamp examination, many cells were found on the posterior surface 
of tlie right cornea, none was found on the left cornea although the aqueous beam 
was cloudy With the ophthalmoscope vitreous cells were seen in the right eye but 
no odier pathologj, and die fundus of the left eye was normal Diagnosis, bilateral 
cyclitis ” 

Wlien the patient was seen on May 5, 1938, both submaxillary glands were en- 
larged and slightly tender No enlargement of die parotid glands could be detected, 
die skin rash was still present and had not changed After having been on a high 
caloiic diet for several weeks she had gained about two pounds in weight At that 
time she complained of a dry sensation m her mouth On May 12, 1938 she stated 
that she had been nauseated for 18 hours and had vomited several times During the 
few days preceding that date she had had various aching pains throughout her body 
which at times were severe She continued to have a slight elevation in temperature, 
and her skin rash was fading The ophthalmologist reported that her eyes were 
beginning to improve 

During the next few months she improved in general, the skin rash disappeared, 
her temperature was lower, and her eyes approached normal The precipitates on the 
posteiior surface of the cornea disappeared On September 9, 1938, the left sub- 
maxillary salivary gland was not palpable, but the right continued to be slightly en- 
larged By November 8, 1938, the patient was feeling very well and weighed 122 
pounds About one year later, in December of 1939, she complained that her vision 
was not quite normal, altliough it was fairly good Dr Calhoun reported as follows 
“the vision was slightly improved and the slit lamp and fundus examinations were 
normal ” Her general condition at that time was excellent 

During the early course of her illness tlierapeutic measures were instituted to 
improve her general condition She was on a high caloric diet, ferrous sulphate nas 
administered for the secondary anemia , she was in bed for several weeks , and efforts 
were made to relieve her nausea, aches and pains At the suggestion of the ophthal- 
mologist her pupils were dilated with atropine for several months until the cyclitis had 
completely subsided 
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Comment 

The first case presents typical findings of uveoparotitis It is of interest to 
note that this patient had had much contact with active pulmonary tubeiculosis 
and that his tuberculin test was positive However, he did not have any clinical 
or roentgen-ray evidence of pulmonary tubeiculosis He improved considerably 
during the first few months he was under observation and after almost three 
years his condition continued to be good and his vision normal The parotid 
glands were known to have been enlarged for about three years and were still 
enlarged at the time of his last examination m March 1940 No serological 
evidence of lues could be obtained 

In the second case the following characteristic findings of the uveoparotid 
syndrome are present fever, bilateral cyclitis, skin rash, dryness of the mouth, 
nausea, vomiting, aching pains, and enlaigenient of the submaxillary glands 
The fact that no enlargement of the paiotid glands was detected makes a diag- 
nosis of uveoparotitis questionable In quite a number of the cases reported in 
the literature theie was enlargement of tlie submaxillary or sublingual glands in 
addition to parotid enlargement The authors feel that the evidence presented 
favors the diagnosis of uveoparotitis and would like to suggest that this syndrome 
may occur with enlaigenient of one of the salivary glands other than the parotids 
Of interest is the fact that epidemic parotitis is known to occui with involvement 
of the submaxillary or sublingual glands, without any enlargement of the paro- 
tids 

The recognition of this condition is important fiom the point of view of 
prognosis and treatment As a lule this disease is a self-limited one and treat- 
ment should be directed chiefly toward improvement of the patient’s general 
condition, the alleviation of distressing symptoms, prevention of complications, 
and reassurance as to the probable outcome One important theiapeutic measure 
IS the maintenance of mydriasis in an effort to avoid the formation of posterior 
synechia ^Mth peimanent impairment of vision Failing to diagnpse this syn- 
drome correctly may result in a faulty piognosis being given to its vaiious mani- 
festations, and may lead to unjustifiable treatment 

It has been established beyond any doubt that this syndrome is a well defined 
clinical entity There is, howevei , a great diversity of opinion as to the etiology 
of this disease and a variety of causes have been suggested by authors who have 
repoited cases It is frequently referred to as uveoparotid tuberculosis, and in 
several cases evidence of tuberculosis has been obtained Theie are those who 
believe that all such cases are tuberculous in origin but no sound pi oof has been 
offered to substantiate this theory In the majority of cases tuberculosis has 
not been demonstrated, and the tuberculin reactions have been negative Refei- 
1 ing to this disease, Cohen and Rabmowitz ® made the following statement “ the 
tuberculous patient is tuberculin sensitive except under conditions of massive 
tuberculous infection, but it must be conceded that the patients in this series had 
no massive infection, if at all infected, it was mildly, and )'et the tuberculin leac- 
tions i\ere negative in the majority of instances, in the cases in which the 
tubercle bacillus vas demonstrated, the reaction was positive” It has been 
suggested by Lewis, Raines and Stewart ' that this disease may not be due to 
an\ one specific infection but tliat it is a manifestation of local tissue hyper- 
sensitiMti to an\ one of a \ariety of allergens, and that although tuberculin may 
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often be the alleigcn lesponsible, it is unwise to legaid all cases of uveopai otitis 
as tubeiculous At the present time this appears to be the logical explanation 
of the cause of uveoparotitis That it may be due to an oigamsm which has not 
yet been identified must be considered If the lattei should be the case, this 
unknown oigamsm appaiently produces a low grade infection in a sensitized 
individual, the course of which is chionic with a spontaneous teimination 

As it ivas not possible to demonstiate any piimary tubeiculous focus in the 
fiist case one cannot say that it was caused by tuberculosis, even though there 
was much contact ivith active pulmonary tuberculosis and the tubeicuhn test was 
positive It must be i emembered, however, that an infection of this type might 
have been piesent but not detected In the second case the tuberculin reaction 
was negative, no causative agent w’as found, and its etiology remains unknown 

Summary and Conclusions 

1 The findings in a typical case of uveoparotitis are described 

2 The possibility of this syndrome’s occurring with involvement of one of 
the salivary glands othei than the parotids is suggested and such a case is 
reported 

3 The impoitance of the lecognition of this clinical entity is stressed 

4 The need of further knowledge of the etiology of uveoparotitis is pointed 
out It IS suggested that the syndrome may arise from hypersensitivit}^ to a 
number of allergens 
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VACCINATION AGAINST RICKETTSIAL INFECTIONS 

Two types of rickettsial infections are associated with so high a mor- 
tality and (at least, at some times) so high a morbidity that effective preven- 
tive measures are of great practical importance These are epidemic (“ Old 
World ”) typhus fever, and the Rocky Mountain spotted fever 

Spotted fever is conveyed to man by the bite of the wood tick Man 
does not constitute an essential link in the life cycle of the infection The 
natural reservoii of the virus is the tick, in which it passes from one genera- 
tion to the next through the egg, and probably also various wild mammals 
on which the ticks feed Man is only accidentally and incidentally infected 
The mortality of spotted fever varies greatty depending upon the viru- 
lence of the strain of virus involved and the locality in which it occurs In 
Western Montana it may be 75 per cent or more, whereas in most regions, 
including the southeastern states, it is usually given as from 10 to 20 per 
cent The incidence of the disease in the general population is so low that 
wide spread vaccination, if feasible, would hardly appear indicated In 
those occupational gioups, however, whose work exposes them to the bites 
of infected ticks, morbidity and mortality may both be high and any avail- 
able means of protection most important This applies, for example, to 
sheep herders, and to laboiatory workers, particularly those handling in- 
fected ticks 

The theoretical possibility of securing protection by vaccination was indi- 
cated by the fact that recovery from natural infection was followed by a 
substantial degree of immunity The U S Public Health Service, since the 
leport of Spencer and Parker (1925), has employed a vaccine made by 
grinding up infected ticks in phenol-formalinized salt solution Parker ^ 
has recently reported the results obtained over a period of 15 years By giv- 
ing two doses of 2 c c each, representing in all the viius obtained from five 
ticks, a substantial degice of protection was obtained This was only tempo- 
ral y, however, and immunization had to be repeated annually Reactions to 
1 he vaccine were usually mild, and no serious accidents were reported Pro- 
tection from the moic Mrulent strains was only relative as a rule, but in the 
case of the milder t3’pes it was fairly complete Thus during the period of 
15 years, in an area of Western Montana in which the incidence of the dis- 
ease was low but the mortality high, 51 cases of infection occurred in non- 
^acclnatcd individuals, with a mortality of 42, or 82 per cent, there were 37 
cases in vaccinated adults, with a mortality of 3, or 8 per cent Among 
their laborator} staff, 19 cases occurred m vaccinated individuals with one 
(Ic.ith, whereas 8 cases in unvaccinated individuals were all fatal In a dis- 

R P Rockj Mounl.'im spotted fc\er Results of fifteen ^ears prouhvlat-tic 
'wciuation Am Jr Trop Med, 1941, xxi, 369-384 * ‘ ^ ^ ^ 
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tnct in southern Idaho, in which the disease incidence was high but the 
nioi tality low, one case only occurred among 193 vaccinated, but there were 
22 cases among 364 controls — a twelve fold difference The course of the 
disease was mildei and shorter in vaccinated cases 

Vaccines against tick-borne rickettsial strains in other localities (South 
Africa, South Ameiica) have been prepared in a similar manner, and have 
afforded protection in animal experiments Thus far no extensive trials in 
man have been leported 

fever appears in two forms the epidemic, or “ old world ” 
t3'phus, and endemic or murine typhus These types are similar from the 
immunological standpoint, although they show quantitative differences, but 
they differ in their virulence, and in their epidemiology Epidemic typhus 
IS naturally a disease of man Man constitutes the reservoir of the virus, 
and It IS conveyed by the human body louse 

Endemic typhus is naturally a disease of rats which constitute the reser- 
voir of the virus It is conveyed like plague, by the rat flea (and from rat 
to lat also by the lat louse) It occurs sporadically in man, wherever man 
comes into close contact with these rodents and is exposed to the bites of in- 
fected fleas It IS widely distributed in seaports m the warmer climates, 
and IS fairly common in the southeastern United States 

The virus of endemic typhus is more virulent for rodents, but m man 
causes a milder type of infection than does epidemic typhus, with a mortality 
in this country of less than 1 per cent, according to Dyer Under such con- 
ditions, immunization on a large scale would hardly be worth the effort, al- 
though It might be desirable for those most intimately exposed ® 

Epidemic typhus, on the other hand, once started, attacks large numbers 
of individuals and has a moitality rate varying from about 10 per cent to 70 
per cent in different epidemics In time of war, famine or other communal 
disasters, when epidemics of typhus are prone to occur, a general immuniza- 
tion of the population would manifestly be of the utmost value 

Recovery fiom typhus is followed by a substantial degree of resistance 
of considerable duration, although the occasional occurrence of second at- 
tacks indicates that it is not complete or permanent Furtheimore, for a 
short period after recovery protective substances can be detected in the 
serum These facts indicate that theoretically at least, protection by vac- 
cination should be possible 

The earlier attempts utilized living vaccines of murine typhus — of low 
virulence to man Blanc attempted to attenuate the virus still further by 
suspending it in ox bile Laigret made a suspension of infected guinea pig 
brain tissue in egg yolk, desiccated this, and later resuspended it in olive oil 
Such vaccines were extensively used in the French colonies in northern 
Africa where it is reported over a million individuals were vaccinated It 
IS difficult to evaluate the results obtained Laigret et al ® reported in detail 

®D\er, R E The control of typhus fever. Am Jr Trop Med, 1941, \xi, 163-184 
® Laigret, J , ct al La vaccination contre le typhus cxantheniatiquc par la \accinc enrobe 
de I’lnstitut Pasteur de Tunis, Arch Inst Pasteur de Tunis, 1937, xxn, 454-623 
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regarding a group of 32,481 vaccinated individuals in a population of 
212,000 The}^ reported five “certain” and eight “suspected” cases of 
murine typhus — ^all mild — developing as a direct result of the vaccination 
However, vaccine was given extensively to groups m which an epidemic of 
typhus was developing and the disease appeared m an appreciable number of 
cases within a short time (less than two weeks) after vaccination In all 
such groups, the epidemic subsided within three weeks The incidence of 
typhus developing one month or more after vaccination was less than one 
per thousand, and all such cases recovered The total number of cases m 
the entire population of 212,000 was 2,634, with 298 deaths It appears, 
therefore, that the vaccine conferred a substantial degree of immunity for a 
period of at least one to two years The use of a living vaccine, however, 
cannot be regarded as desirable, or under oidinary conditions as l^^^^fimals 
in view of the risk involved, both to the individual inocula^/J^^^Py mf^cted 

community at large ^ /upon the viru- 

Many attempts have been made to use killed vaccine occurs In 

pared an epidemic typhus vaccine by grinding up the regions, 

lice in carbolized salt solution The lice were infe^^'as from 10 to 20 per 
of a suspension of rickettsiae, tlie)^ were population is so low that 

viduals, and the intestinal tract was then hardly appear indicated In 
vaccine, he apparently seemed a substanti,^ work exposes them to the bites 
However, as it required about 100 lice to p'oay both be high and any avail- 
vidual, the procedure is obviously useless foil applies, for example, to 

Zinsser fiist secured the vii us 111 abundancVticularly those handling in- 

of endemic typhus into rats which had been poi^ 

tion The exudate was suspended m formaliJ^n by vaccination was indi- 
shown to afford protection in animal experimt Vtion was followed by a 
ministering the vaccine to over 2,000 human caseV,;^^^^^ ‘^4mce the 
data were given as to the degree of protection obtaineo Castane^ade by 
tamed suspensions from the lungs of rats, m which a iickettsial i 

had been produced by intianasal inoculation With this vaccine he obtj 
protection in guinea pigs and in a few human volunteers A 
amounts of murine ^accme protect animals from epidemic typhus as 
endemic typhus, although it gives quantitatively more effective protectio/n 
fiom the latter type j 

Attempts have also been made to utilize tissue culture suspensions as/ a 
‘source of vaccine Zinsser ° used minced 10 day chick embryos on seruim 
agar Cox ® inoculated the yolk sac of developing chick embryos by dii^^ect 
injection of rickettsial suspensions By both methods an abundant growth 
of rickettsiae can be obtained Technically, Cox’s method promises to be 

, n ^ Experimental pneumonia produced by typhus rickettsiae, Am 

Ir l ath , 1939, x\, 467— 175 

" • Pi- 0T7, H , and Ex'ders, J F !Mass production of vaccine against typhus 

k%cr of the European Upc. Science, 1940, -xa. 51-52 

Cox, R, and Bfil, E j Epidemic and endemic typhus protective value for 
prepared from infected tissues of the developing chick embryo. Pub 

lUalth Rep, 1940, 1\, 110-115 7 ^ 
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the most satisfactoiy By such culture methods it is possible to secure the 
A'li us of epidemic typhus in abundance, as well as murine typhus This one 
would expect to be quantitatively more effective than the murine vaccine in 
man as a piotection fioni the epidemic disease With this vaccine Cox was 
able to protect guinea pigs, but so far no repoits have appealed regarding its 
use m man 

Thus fai none of these killed vaccines has been used in man, under epi- 
demic conditions The present war has cieated conditions in eastern Europe 
which seem ideal foi the development of extensive epidemics of typhus We 
may hope that this opportunity can be utilized to test the efficacy of these 
vaccines on a large scale Thus far one may say only that the prospects are 
promising, but the procedure is still in the experimental stage The value 
of the spotted fever vaccine for those who are exposed to the infection may 
be regarded as established, although there is still uncertainty as to the degree 
and duration of the protection 

P W C 


ERRATUM 

On page 168, Annals of Internal Medicine, January, 1942, sixth 
line from foot should read 

The roentgen-ray examination of the kidne>s showed a large calculus almost filling 


REVIEWS 


Radwlogtc Physics By Charles Weyl, S Reid Warren, Jr, and Dalle it B 
O’Neill 459 pages, 24X16 cm Charles C Thomas, Spimgfield, Illinois 
1941 Price, $5 SO 

This volume is divided into two paits (1) the theoiy and piactice of electrical 
engineering as applied to radiological apparatus, (2) the theory and application of 
radiation physics with reference to roentgen-ray diagnosis and roentgen- and gamma- 
ray therapy 

The authors have produced a cleai and well integrated development of the funda- 
mental theories underlying radiation technic staiting with elementary electricity and 
mechanics and carrying the reader through an analysis of electric circuits, electrical 
instruments and appaiatus, and electronics to a consideration of the theory of radiant 
energy, roentgen-rays and matter, and radioactivity and nuclear physics 

The technical and teaching expeiience of the authors is leflected in the excellent 
tieatment of the practical aspects of radiation technics, the measurement and control 
of roentgen-rays and gamma-rays, and variations of exposure factors The mathe- 
matics necessary to the formation of accurate concepts of the various phenomena is 
developed along with the theory The simplicity of presentation and addition of a 
good appendix on the elements of algebra, trigonometry, and calculus permit a ready 
grasp of the subject by those without advanced training and are of particular value for 
the clinician who has been too long away from mathematical problems 

An exception to tlie thorough treatment of the different subjects prevalent in 
most of the book exists in tlie chapter on electromedical apparatus in which some sec- 
tions, as for example those dealing with infra red and ultra violet radiation and 
electrocardiography, are so brief as to be hardly worth inclusion In view of its pos- 
sibilities for deep therapy more might be wiitten of the van de Graff high voltage type 
of roentgen-ray generator Also, it would be useful to have a more complete listing 
of the new artificially radioactive substances included in any future editions 

Of especial value to active workers m this field aie the tables of useful data and 
the many helpful charts, graphs and diagrams given thioughout the book Each 
chapter is followed by an adequate and up-to-date list of special and general references 
Last but not least is the section on safeguaids against roentgen-rav burn and shock 

R H O 

Applied Phot uiacology By Hugh Alister McGuigan, PhD, RID^ FACP 
914 pages, 25 X 17 cm The C V Mosby Co, St Louis 1940 Price, $9 00 

This text IS a comprehensive treatise dealing with the application of phaima- 
cological information to therapeutics The approach to the subject matter is one 
representing pharmacodynamics as the scientific basis of the clinical use of drugs 
Tlie book is divided into 86 sections Drugs having related pharmacological action 
arc classed together A number of interesting and, for pharmacology texts, novel 
sections liave been included Thus, one finds chapters on barometric pressure, in- 
cidental conditions of the air, the reticulo-endothelial sj'stem, water, odors and the 
pharmacologj’ of ganglia The usual subdivisions of this subject are given in detail 
Twenty pages are devoted to the principles of prescription wTiting A well selected 
bibliograph\ is appended to each section 

From the standpoint of the teacher of pharmacologj the volume is to be recom- 
mended Students will find the information clearly presented and well documented 
with tables, illustrations and structural formulas The therapeutic approach also w'lll 
appeal to most students 
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The physician will find this volume a valuable reference work although the treat- 
ment of some of the newei drugs is extiaordmanly brief For example, only four 
pages have been devoted to the sulfonamide drugs On the other hand some sections, 
for example, anesthesia, have been given in great detail The discussion on theories 
of anestliesia is excellent 

The author is to be commended for his modern treatment of the section on pre- 
scription writing He recommends the use of English instead of Latin and points 
out the therapeutic advantage of simple, one-drug medication 

The typogiaphy and composition of the book are of the usual creditable quality 
of the publisher 

C J C 

Headache and Head Paws By Walton Forest Dutton, MD 301 pages, 23 5 X 
15 5 cm FA Davis Co , Philadelphia 1939 Price, $4 50 

The author lists in alphabetical order over 200 conditions associated with headache 
and head pain He very briefly discusses their etiology, symptomatology, and treat- 
ment The material is not arranged in a manner favorable for use as a differential 
diagnosis A considerable portion of the text is devoted to prescriptions, whidi 
are m many instances sedatives and reappear with slight variations throughout the 
book Under treatment the autlior also includes prescriptions directed toward the 
specific disease Head pain per se is discussed only briefly in the introduction He 
has not seen fit to become involved witli the severe type of protracted headache of vague 
etiology winch so frequently baffles the physician The book is not recommended 

E F C 

The Principal Newotis Pathways By Andrew Theodore Rasmussen, PhD 73 
pages, 28 5 X 21 5 cm The Macmillan Company, New York 2nd edition, 1941 
Price, $2 50 

This book was originally published in 1932 and has since been used for medical 
teaching The general construction of tlie second edition is unchanged, consisting of 
tlie same number of schemas witli accompanying explanations Changes have been 
made in regard to the lateral spinothalamic tiact, arrangement of the fibers m the 
tlialanii, position of the fibers in the medial lemniscus, and fiber connections between the 
vestibular nuclei and flocculonodular lobe of the cerebellum Other minor changes 
have been made in the text to achieve a greater clarity of presentation The author 
has made every effort to present the neural systems in a simplified manner, and has 
felt it necessary m some instances to fill in on the basis of logical assumption where 
actual knowledge is lacking This in no way detracts from the usefulness of his charts 

E F C 

Hcmoirhagic Diseases Phoio-Electiic Study of Blood Coagulability By Kaare K 
Nygaard, M D 320 pages , 24 5 X 16 5 cm C V Mosby Co , St Louis 1941 
Price, $5 50 

This monograph is concerned chiefly witli tlie exposition of a new technic, devised 
by the author, based on the photo-electric principle for the study of blood coagulation 
It IS divided into three parts Part I concerns itself with a historical review of 
methods for determining the coagulability of the blood These methods have been 
conveniently divided into four groups, namely, those based on viscosimetry , optical 
metliods. Van Allen’s method, and plasma coagulability tests The author’s method 
falls into the second group Succeeding chapters in Part I deal witli fundamental 
principles of the photo-electric method A description of the instrument devnsed b) 
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the authoi, the photelgiaph, and a discussion of photelgiaph tiacings known as 
coagelgiains In biief, the technic consists in placing rccalcified citiated plasma in 
the photelgiaph which is designed to recoid automatically, in the foim of a tracing, the 
succeeding changes in density of the fluid as it pi ogresses fioni a liquid state to a gel 
Time intervals are luled on the specially prepaied paper and vaiious portions of the 
graph are marked by letters much in the mannei of the electrocai diograph The sig- 
nificance of various portions of the graph is considered In Part II are included 
chapters discussing, with paiticular leference to the photelgiaph technic, various 
experimental investigations on the coagulability of blood plasma Part III deals with 
a study of various hemorrhagic diatheses by this piocedure 

Important aspects of the problem of blood coagulation still urgently demand solu- 
tion New technics are always of value in advancing the horizons of knowledge 
However, comparatively little new data conceining either of these fundamental piob- 
lems or their abnoimalities in the hemonhagic blood dyscrasias have been added by this 
procedure The volume represents a considerable amount of caiefully done woik It 
can be recommended to all students of this question Extensive bibliographies at the 
end of each chapter are an excellent feature of the book 


MSS 
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New Life Members or the College 


The following Fellows of the American College of Physicians have subscribed to 
Life Membership, and their initiation fees and Life Membership subscriptions have 
been added to the permanent Endowment Fund of the College 

Dr F Gorham Brigham, Brookline, Mass 
Dr William H Bunn, Youngstown, Ohio 
Dr Curtis Crump, Asheville, N C 
Dr Samuel L Gabby, Elgin, 111 


Gifts to tche College Library 

The following gifts to the College Library of Publications by Members are 
gratefull}' acknowledged 

Books 

Dr Oscar G Costa-Mandry, F A C P , San Juan, P R — “ Manual De Laboratorio 
de Salud Pubhca ” 


Reprints 

Dr Edward W Anderson, F A C P , Des Moines, Iowa — 1 reprint , 

Dr Irving Greenfield (Associate), Brooklyn, N Y — 2 reprints. 

Dr Augustus A Hall, F A C P , Columbus, Ohio — 1 reprint. 

Dr Rudolph H Kampmeier, F A C P , Nashville, Tenn — 42 reprints. 

Dr Manfred Kraemer, F A C P , Newark, N J — 5 reprints , 

Dr William G Leainan, Jr , F A C P , Philadelphia, Pa — 1 reprint, 

Dr Robert C P^e (Associate), Mount Vernon, N Y — 2 reprints, 
William C Pollock, F A C P , Lieut Col (M C ), U S Army — 2 reprints, 
Dr Hugh P Smith, F A C P , Greenville, S C — 1 reprint , 

Dr Samuel E C Turvey, FA CP, Vancouver, BC, Canada — 1 reprint. 
Dr Edwin E Ziegler, F A C P , Boston, Mass — 2 reprints 


Nominations for A C P Elective Offices 


In accordance with the By-Laws of tlie American College of Physicians, Article 
I, Section 3, tlie following nominations for the elective offices, 1942-43, are herewith 
announced and published 


President-Elect 
First Vice President 
Second Vice President 
Third Vice President 


Ernest E Irons, Chicago, 111 
Charles H Cocke, Asheville, N C 
Henry R Carstens, Detroit, Mich 
A Comingo Griffith, Kansas City, Mo 


The election of nominees shall be by the members of the College at its Annual 
Business Meeting, St Paul, Minn , April 23, 1942 These nominations do not pre- 
clude nominations made from the floor at the Annual Meeting itself Nominations 
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for members of the Boaid of Regents and members of tlie Board of Governors will be 
presented at the Annual Business Meeting 

Respectfully submitted, 

F Gorham Brigham, Boston, Mass , 

T Homer Coffen, Portland, Ore, 

J Morrison Hutcheson, Richmond, Va, 

Warren Thompson, Omaha, Nebr , 

Edward L Bortz, Chau man, Philadelphia, Pa 

Committee on Nominations 


Schedule of Examinations by Certifying Boards 
The following Boards have announced schedules of their examinations as follows 


American Board of Internal Medi- 
cine 

William S Middleton, M D , Secre- 
tary 

1301 University Ave 
Madison, Wis 


American Board or Pathology 
F W Hartman, MD, Secretary 
Henry Ford Hospital 
Detioit, Mich 

American Board or Pediatrics 
C A Aldrich, M D , Seci etary 
707 Fulleiton Ave 
Cliicago, 111 


American Board of Psychiatry and 
Neurology 

Walter Freeman, M D , Secretary 
1028 Connecticut Ave , N.W 
ll'ashmgton, D C 


American Board or Radiology 
B R Kirkhn, IVI D , Secretary 
Ma>o Chine 
Rocliester, Minn 


Written Examinations October 19, 
1942, applications for admission 
must be filed before September 1, 
1942 

Oral Examinations St Paul, Minn , 
April, 1942, in advance of the meet- 
ing of the American College of 
Physicians , Philadelphia, Pa , June, 
1942, in advance of the meeting of 
the American Medical Association 
m Atlantic City 

Written and Oral Examinations. Wash- 
ington University, St Louis, Mo , 
March 30-31, 1942 

Oral Examinations* Chicago, 111, No- 
vember 2-3, 1942, in advance of the 
meeting of the American Academy 
of Pediatrics, applications for ad- 
mission must be filed before July 3, 
1942 


Wiitten Examinations Boston, Mass, 
probably May 15-16, 1942, in ad- 
vance of the meeting of the Ameri- 
can Psychiatric Association ; New 
York, N y, December, 1942 

Oral Examinations * Atlantic City, N J , 
June 4-6, 1942, November, 1942 
(date and place not yet selected) 


For furtlicr details and application forms communicate \\ ith the respective secre- 

tarits 
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RcGioNAt, Meeting of Kentucky Members 

Fellows and Associates of the American College of Physicians of Kentucky held 
their annual regional meeting at Louisville January 10, 1942 At two o’clock in the 
afternoon the following clinical progfram was given at the Louisville City Hospital 
Dr J Richard Gott, Jr , F A C P , was m charge of arrangements 

“ Observations of a Case of Subacute Bacterial Endocarditis Treated by Arti- 
ficially Induced Hypothermia ” — Herbert L Clay, M D 

“ A Preliminary Appraisal of the Five-Day Treatment of Syphilis ” — ^Adolph B 
Loveman, MD (Associate, A C P ), Fred Hatliaway, MD 
“ Peritoneoscopy ” — ^Joseph E Hamilton, M D 

“ Gelatin as a Substitute for Blood Plasma " — Harold Gordon, M D , F A C P 
Clinico-Pathological Conference — A J Miller, M D , F A C P , Morris Flexner, 
MD, FACP 

An evening social hour and dinnei were held at the Pendennis Club Dr Chaun- 
cey W Dowden, FACP, Governor for Kentucky, was Toastmaster 

Forty-six College members were in attendance, and the meeting was considered a 
thoroughly successful one, except for the disappointment of the inability of the Presi- 
dent and President-Elect of the College to be present 


New England Regional Meeting, American College of Physicians 

In the fall of 1941 the Governors of the six New England states decided to hold 
a regional meeting in New England every year if war conditions permit The first 
of these took place m Providence on January 14, 1942 It was a one day afifair be- 
ginning with clinics at the Rhode Island Hospital from 10 to 12 30, lunch at the hos- 
pital, an afternoon scientific session at the Rhode Island Medical Library from 2 to 
5 30, and a shore dinner at the Squantum Club m the evening 

The morning clinics were well attended and proved interesting They consisted 
of a number of short talks, demonstrations and reports of cases by members of the 
staff and a few clinicians from other local hospitals This session was arranged and 
conducted by Dr Charles F Gormly, FACP, Physician-m-Chief of the Medical 
Department 

In the afternoon the following program was presented under the chairmanship of 
Dr Alex M Burgess, FACP, Governor for Rhode Island 

“Eight Cases of Essential Pentosuria” Dr R O Bowman and Dr I A Beck, 
Providence 

“ Application of Bone Marrow Biopsy to Certain Clinical Diagnostic Problems ” Dr 
R J Williams (Associate), Providence 

“ Pernicious Anemia Complicated by a Malignant Polyp of the Stomach ” Dr J W 
Wentworth and Dr C T Bingham, FACP, Hartford 
“ Sulfanilamide in the Treatment of Scarlet Fever ” Dr K K Gregory (Associ- 
ate), Providence 

“ The Modern Management of Addison’s Disease ” Dr Michael F DeMaio, Provi- 
dence 

“Experimental Liver Necrosis Produced by Tannic Acid (and it§ clinical correla- 
tion) ” Dr R E Kendall (Associate), Hartford 
" Sarcoid from X-ray Standpoint ” Dr R T Ogden (Associate) , Hartford 
“ The Circle of Willis and Its Aneurysms ” Dr C A McDonald, Providence, and 
Dr Milton Korb, Boston 
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A paper on encephalitis which was to be given by Dr John Dingle of Boston was 
omitted as Dr Dingle was detained in the south on government business, and Dr De 
Maio’s paper was substituted 

In the evening, following one of the famous Rhode Island shore dinners at the 
Squantum Club, Dr Roger I Lee, F A C P , President of the College, and Mr E R 
Loveland, Executive Secretary, spoke An address by Dr O H Perry Pepper, 
F A C P , Philadelphia, had to be omitted as Dr Pepper was detained in Washington 
Dr Henry Heyl, lately neui o-surgeon to the American Hospital in Britain, who was 
stationed at Birmingham during the period of the most severe raids, gave an inter- 
esting talk on “ Recent Medical Experiences in England ” President Henry M 
Wriston of Brown University and The Very Rev John J Dillon, President of Provi- 
dence College, were guests Dr Gormly w'as Toastmaster 

There w^ere 95 physicians registered for the afternoon session, and 96 tickets for 
the dinner were issued The meeting was sponsored by the Governors of the six New 
England states and arranged by the Governor for Rhode Ishland with the aid of the 
following committee Charles F Gormly, F A C P , General Chairman, Elihu S 
Wing, F A C P , William S Streker, F A C P , and John F Kenney, F A C P 

It w'as decided that the meeting next year will, if conditions permit, be held in 
Hartford, Connecticut 


In earh' January the Finlay Institute of the Americas was formed in Havana, 
Cuba The commission from the United States consisted of Dr James E Paullin, 
F A C P , Atlanta, Ga , Dr Edgar Mayer, F A C P , New York City, Dr Thomas 
Mackie, F A C P , New York City, Dr Milton Kahn, New^ York City, and Dr Morris 
Fishbein, Chicago On the Cuban commission w'ere three members of the College, 
namely. Dr Angel Vieta, FACP, Dr Felix Hurtado Galtes, FA CP, and Dr 
Octavio Montoro Saladrigas, FACP, all of Havana A plan was formulated for 
the participation of the Americas in the promotion of the scientific and cultural re- 
lationships of the medical groups in the tw^o countries and in the Americas Dr 
Paulhn w'as named Chairman of the Scientific Committee of the United States 


Under the direction of the Advisory Committee on Postgraduate Courses, of 
which Dr Edw'ard L Bortz, FACP, Philadelphia, Pa, is Chairman, the American 
College of Physicians arranged a series of “ Postgraduate Nights " at file United 
States Naval Hospital in Philadelphia, February 2-5 The following program was 
presented with Henry L Dollard, FACP, Captain (M C), U S Navy, Command- 
ing Officer of the NaAal Hospital, presiding 

February 2, 1942 
General Medicine 

“ Medical Emcrq:eiicics ” — George ^Iorris Piersol, M D , FACP, Vice Dean and 
Profes>,or of Medicine, Unnersity of Pennsylvania Graduate School of Medicine, 
Piiiladelphia, Pa 

Prophylaxis and Treatment of Virus Diseases” — Hobart Reimann, MD (By 
Tiuitation). ^fagce Professor of Practice of Medicine and Clinical Medicine, 
Jefferson ^ledical College, Philadelphia, Pa 

Fatigue” — CiiARLis L Brow'n, MD, FACP, Professor of Medicine and Head 
of Dejiartniciit of Medicine, Temple Unnersit}’’ School of Medicine, Philadelphia, 
Pa 

Pairdcrlme Metabolic Deficiencies ” — G H\rlan Wflis, M D , F A C P , Professor 
oi Mtdicine, Ilalinemaiin Medical College, Philadelphia, Pa 
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February 3, 1942 
Cardiovascular Disorders 

“ Effort Syndrome ” — ^William D Stroud, M D , F A C P , Professor of Cardiology, 
University of Pennsylvania Graduate School of Medicine and School of Medi- 
cine, Philadelphia, Pa 

“ Criteria of Organic Heart Disease in Recruits ” — Francis Clark Wood, M D , 
F A GP , Assistant Professor of Medicine, University of Pennsylvania School of 
Medicine, Philadelphia, Pa 

“ Some Forms of Cardiac Derangement During War Service ” — Thomas M Mc- 
Millan, M D , F A C P , Assistant Professor of Clinical Medicine, University 
of Pennsylvania School of Medicine, Philadelphia, Pa 

“Cardiovascular Problems in Aviation” — M Bachulus, MD (By Invitation), 
Lieutenant Commandei (M C ), U S N, Senior Medical Officer and Flight 
Surgeon, U S Naval Air Station, Lakehurst, N J 


February 4, 1942 
Neuropsychiatry 

"Personality Deviations” — Edward A Strecker, MD, FA CP, Professor of 
Psychiatry and Chan man of Department of Psychiatry, University of Pennsyl- 
vania School of Medicine, Philadelphia, Pa 
“ Early Signs of Psychoses ” — ^Earl D Bond, M D (By Invitation), Vice Dean for 
Neurology-Psychiatry, University of Pennsylvania Graduate School of Medicine, 
Philadelphia, Pa 

“ Traumatic Neuroses ” — George Wilson, M D (By Invitation), Professor of Clini- 
cal Neurology, University of Pennsylvania School of Medicine, Philadelphia, Pa 
" Malingering ” — Baldwin L Keyes, M D , F A C P , Clinical Professor of Psy- 
chiatry, Jefferson Medical College, Philadelphia, Pa 


February 5, 1942 
Chemotherapy 

" Pharmacology and Toxicology ” — Harrison F Flippin, M D , F A C P , Associ- 
ate in Medicine, University of Pennsylvania School of Medicine, Philadelphia, 
Pa 

"Surgical Infections” — ^John S Lockwood, MD (By Invitation), Associate in 
Surgery, University of Pennsylvania School of Medicine, Philadelphia, Pa 
" Medical Infections ” — John A Kolmer, M D , F A C P , Professor of Medicine, 
Temple University School of Medicine and School of Dentistry, Philadelphia, Pa 
“Urinary Tract Infections” — Charles Uhle, MD (By Invitation), Associate in 
Urology, University of Pennsylvania School of Medicine, Philadelphia, Pa 

At the completion of the above program, the following letter was received from 
the Commanding Officer of the Naval Hospital 
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Febluary 6, 1942 

“Dr Edward L Bortz, Chan man 
Advisory Committee on Postgraduate Courses 
American College of Physicians 
Philadelphia, Pa 

" Dear Dr Boris 

“ The Series of four ‘ Postgraduate Nights,’ just completed last night at the Naval 
Hospital, Philadelphia, was an unqualified success, and I hope the idea may be tlie seed 
of a country-wide movement in the direction of intensive graduate instruction to 
medical officers of tlie armed forces 

“ In time of peace, the Bureau of Medicine and Surgery of tlie Navy Department 
constantly maintains a number of medical officers under instruction in various graduate 
schools of medicine Under war conditions it is not practicable to spare officers for 
weeks or months Furthermore, in time of war theie is a rapid and great increase in 
the size of the Medical Corps, active and reserve Therefore, it would appear that the 
matter of graduate and refresher instruction should be carried to the men in the field, 
exactly as was done in the ' Postgraduate Nights ’ 

“ To you as the organizer and director of the course at the Naval Hospital, I ex- 
tend my sincei e thanks and congratulations 
“ With kindest regards 

Very Sincerely, 

(Signed) Henry L Dollard, 

Captain, (MC), U S Navy, 
Commanding U S Naval Hospital, 
Philadelphia, Pa” 


Harry G Armstrong, F A C P , Major (MC), U S Army, in charge of research 
at the School of Aviation Medicine, Randolph Field, Tex , has been named to receive 
the John Jeffries Award given by the Institute of the Aeronautical Sciences 

This Award, given annually “ for outstanding contributions to the advancement 
of aeronautics through medical research,” will be conferred on Major Armstrong in 
recognition of his pioneering studies on the physiological and psychological effects of 
flying at high altitude and in high speed maneuvers He was one of the first to 
recognize and accurately to describe some specific medical results of flying, such as 
aero-neurosis, a kind of mental and physical fatigue experienced by flyers under certain 
conditions, aero-otitis, an effect of high altitude and acrobatic flying on the human 
middle ear , and aero-embolism, a reaction similar to the “ bends ” suffered by deep sea 
divers which affects pilots w'ho climb to high altitudes too rapidly and without proper 
safeguards 

Major Armstrong is a member of tlie Aero Medical Association, the Association 
of Military Surgeons and the American Medical Association He is a Fellow of 
the American College of Physicians and of the Institute of the Aeronautical Sciences 
He was chosen to recene the John Jeffries Aw'ard for 1941 by a committee consisting 
of Dr G. W Lewis, Director of Research of the National Advisory Committee for 
Aeronautics, Gill Robb Wilson, President of the National Aeronautic Association, 
Edgar S Gorrcll, President of the Air Transport Association of America, John R 
Poppen, FA CP, Captain (MC), U S Na\>, President of the Aero Medical Asso- 
ci.ition, Frank W Caldwell, President of the Institute of the Aeronautical Sciences, 
and Lester D Gardner, President of the Aeronautical Archives of the Institute 

'I he American Association of Industri.il Phjsicians and Surgeons, and the Ameri- 
cm Industrial Iljgiene Association will hold their joint Annual Convention in Cm- 
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cinnati, April 13-17, 1942 The central purpose of the meeting will be to provide a 
five-daj' institute for tlie interchange and dissemination of information on new prob- 
lems as well as for the consideration of up-to-date methods of dealing with those that 
are well known Important medical and hygienic problems associated with the present 
huge task of American industiy will be presented and discussed in clinics, lectures, 
s>mposia, and scientific exlnbits 


" Laboratoiy Policies and Requirements in the Examination of Water ” is the title 
of a paper in the Puerto Rico Health Bulletin for December, 1941, by Dr O Costa 
Mandry, F A C P Dr Costa Mandry is Director of the Public Health Laboratories 
of the Puerto Rico Department of Health 


Among the speakers at the 4th Annual Congress on Industrial Health, sponsored 
by the Council on Industrial Healtli of the American Medical Association, January 
12-14, 1942, were 

Dr Andrew C Ivy, F A C P , Chicago, 111 — “ The Physiology of Work ” , 

Dr T Lyle Hazlett, F A C P , East Pittsburgh, Pa — " Industrial Health — K 
Separate Discipline ” , 

Dr Walter L Biernng, F A C P , Des Moines, Iowa — “ Postgraduate Education 
in Industrial Health ” , 

Dr George E Wakerlin, F A C P , Chicago, 111 — " Pulmonary Capacity Tests 
in Health and Disease ” 

A report on “Vitamin Administration in Industiy” was piesented by representa- 
tives of the Council on Foods and Nutrition and the Council on Industrial Health of 
the American Medical Assoaation Dr James S McLester, F A C P , Birmingham, 
Ala , and Dr Russell M Wilder, F A C P , Rochester, Minn , were among the members 
of these Councils who prepared this report 


Dr Walter Lindsay Niles, of New York, N Y, was elected a Fellow of the 
American College of Physicians on December 14, 1941, but notification of his death 
suddenly on December 22, 1942, removes his name from the Roster before official an- 
nouncement of elections could be published 


Dr William Nimeh, FA CP, Mexico City, Mexico, on a leceiit visit to the 
United States read a papei entitled, “Contnbution of the Arabs to Medicine,” at a 
meeting of the Staff of the Mayo Clinic 


Dr Charles F Goinily, FA CP, Providence, was recently appointed a member 
of the Advisory Council to tiie State Department of Health, by the Governor of Rhode 
Island 


The Alumni Association of the College of Medical Evangelists held its 8th 
Annual Postgraduate Assembly at the \Vhite Memorial Hospital, Los Angeles, Calif , 
December 7, 1941 Among those who participated in the program were 

Dr Thomas Addis, FACP, San Francisco, Calif Diagnosis and Treatment 
of Nephritis in Group Practice ” , 

Dr Roy E Thomas, FACP, Los Angeles, Calif —“Atypical Pneumonia 
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Di Hans Lisser, FA CP, San Fiancisco, Calif — "Indications foi and Modes 
of Administering Testosterone Compounds in the Male”, 

Dr Percival A Gray, Jr , F A C P , Santa Barbara, Calif — “ Office Manage- 
ment of the Diabetic Patient ” 


Dr Philip F Barboui, FA CP, Louisville, Ky, spoke on “Active and Passive 
Immunization of Tetanus ” and “ Rehabilitation of Poliomyelitis Patients ” at a 
recent meeting of the Georgia Pediatric Society 


Di James Alex Miller, F A C P , Professor of Clinical Medicine, Columbia 
University College of Physicians and Surgeons, delivered the Linsly R Williams 
Memorial Lectuie of the New York Academy of Medicine, November 13, 1941 The 
subject of Dr Millei ’s address was “ Tuberculosis The Known and the Unknown ” 


Dr Tom D Spies, F A C P , Associate Professor of Medicine, University of Cin- 
cinnati College of Medicine, Cincinnati, Ohio, was presented the Award of Distinction 
of the American Pharmaceutical Manufactuiers’ Association at its meeting in Wash- 
ington, D C , December 8, 1941 This awaid is made annually to an investigator who, 
in the opinion of the committee, has made a fundamental contribution to public health 
in the field of di ug therapy The award was given to Dr Spies in recognition of his 
work on nicotinic acid 


Dr Carleton B Peirce, F A C P , Montreal, Que , has been appointed Associate 
Piofessor of Radiology at McGill University Faculty of Medicine 


Di Elmer L Sevringhaus, F A C P , College Governoi for W isconsin, has been 
elected an honorary foreign member of the National Academy of Medicine of Buenos 
Aires 


The Thomas Drake Martinez Cardeza chair of clinical medicine and hematology 
has been established at Jefferson Medical College of Philadelphia Dr Harold W 
Jones, F A C P , has been named the first incumbent Funds have been provided by 
Thomas Drake Martinez Cardeza to carry on the work of the Charlotte Drake 
Cardeza Foundation for the study and investigation of diseases of the blood and allied 
conditions 


Na\ y Ni rus Additional Medical On icers 

The Surgeon Geneial of the Navj announces the need foi additional medical 
officers of the U S Naval Resene who are qualified in Medical Department specialties, 
including that of Internal Medicine Applicants for appointment in the Medical Corps 
of the U S Na\al Reserve ma> obtain full and detailed information concerning such 
appointments bj applving to tlie Commandant of the Naval District in which they 
reside The maximum age limitation foi appointments m the IMedical Corps of the 
U S Naval Reserve is fiftv* vears of age 

Fellows of the American College of Physicians, vvho are phvsicaliv .md in othei 
re*.pccts qualified for .ippoinlnients, may apply for appointments in the Volunteer, 
Special Service Class of the U S Naval Reserve in their specialty (Internal Medicine, 
or other specialties in Internal Medicine) 

It the addre‘>s of (he Commandant of the Nav'al District is not known it is 
sugi:e^te<l {jrocpective applicants address a comnninicatioii to the Biiieau of Medicine 
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and Suigeiy, Nav}"^ Department, Washington, D C, foi information concerning 
appointments in the Medical Corps of the U S Naval Reserve 


Postgraduate Course in Tuberculosis Withdrawn 

Postgraduate course No 11, Tuberculosis, scheduled for the period April 13 to 18, 
1942, at tlie University of Colorado School of Medicine and Hospitals, Denver, Dr 
James J Waring, F A C P as Director, was witlidrawn February 6 due to conditions 
arising primarily out of the war Some of the instructors were momentarily expecting 
to be called to active service, and, furthermore, the registration to that date had been 
inadequate The director of the course and Ins associates deeply regret this necessary 
action The College also expresses keen disappointment because this course would have 
been an exceedingly good one and had been especially organized for a group of 
tuberculosis physicians in the College membership 


OBITUARIES 

DR FREDERICK TAYLOR LORD 

Di Frecleiick Taylor Lord, F A C P , was born m Bangor, Maine, Janu- 
ary 16, 1875 He died in Boston, November 4, 1941 His life was one of 
quiet and sustained devotion to his professional work, to his family, and to 
his friends His point of view toward medicine was that of the teacher and 
of the scholar Always he sought to learn something new Always he 
sought to make what he had learned available to others He leaves behind 
many pupils grateful for the wise instruction which he gave, for the example 
of meticulous thoroughness which he set, and for the kindly friendship with 
which he blessed all those who shared his work He possessed those quali- 
ties which Lord Tweedsmuir once said were necessary to the successful 
working of democracy — humility, humanity and humour The last of these 
■was often manifested by a twinkle m his eye of almost elfish jollity 

From Haivard he received his A B m 1897, and his M D in 1900 He 
served as Medical House Officer at the Massachusetts General Hospital in 
1900 and 1901, and he remained on the staff of that institution, in one ca- 
pacity or another, until his death Fiom 1912 to 1935 he w'as Visiting 
Physician, and after 1935 a member of the Board of Consultation 

He joined the teaching force of the Harvard Medical School in 1905 as 
Instructor m Clinical Medicine, and throughout his life he participated ac- 
tively in the w'ork of the School, as well as in that of the hospital In 1930 
he w'as made Clinical Professor of Medicine, and in 1935, Clinical Professor 
of Medicine, Emeiitus 

Although he served hospital and school lai gely without pay, and made his 
living m the private practice of medicine, as had the great clinical teachers 
of the past, the chief focus of his work was in these institutions In addi- 
tion to his constant interest m dispensary and bedside teaching, throughout 
his life he ahvays had some piece of research in progress Early in his 
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career he persuaded Dr J Homer Wright to give him a laboratory in the 
Allen Street House of the hospital In this cubby-hole — it was little more 
— ^lie was to be found whenever he had spare time, working like a beaver on 
some problem such as the role of actinomyces in dental caries (Contribu- 
tion to the etiology of actinomycosis The Experimental production of 
actinomycosis in guinea pigs inoculated with the contents of carious teeth, 
Boston Med and Surg Jr , 1910, clxiii, 82 ) 

When in 1917 Dr Edsall was able to secure decent space for clinical re- 
search, Dr Lord was given a somewhat ampler laboratory in which, over a 
period of years, he conducted with tlie able collaboration of Dr Robert N 
Nye, a senes of valuable studies on the biology of the pneumococcus 

Within the field of internal medicine, diseases of the chest were always 
Dr Lord’s special interest In 1907 he was entrusted by Osier to write the 
chapter on Diseases of the Pleura in the seventh volume of the system on 
“ Modern Medicine,” and in two succeeding editions in 1913 and 1925 he 
contributed the chapter on Influenza In 1915 was published his “Diseases 
of Bronchi, Lungs and Pleura,” which ever since has remained an important 
text on these subjects 

He was early engaged in the fight against tuberculosis, serving for many 
years as President of the Channing Home, one of the first special hospitals 
for the care of patients with advanced tuberculosis, and in the public aspects 
he shared by serving on Advisory Committees of the State Department of 
Public Health and the Boston City Health Depaitment, and through his 
leadership in various societies 

When anti-pneumococcic serum appeared on the scene m 1913, Dr Lord 
look an active part in studying its action on patients and, with the aid of 
The Commonwealth Fund, in making it available for use by physicians 
throughout the state When chemotherapy arrived he studied that with 
equal intensity He collaborated closely with Dr Roderick Heffron in these 
problems, and with him wrote several books on the subject 

In World War I Dr Lord went to the Balkans as a member of the 
American Red Cross Commission to Serbia, for the relief and rehabilitation 
of the small remaining Seibian population 

In World War II he was doing his bit by compiling data on the qualifica- 
tions of plnsicians m Massachusetts, and by making studies on the evalua- 
tion of rabliit and horse serum in the higher types of pneumococcus pneu- 
monia 

In addition to the usual medical societies, Di Lord belonged to the As- 
sociation of American Physicians, the Interurban Clinical Club, of which he 
was a charter member, and in 1928 President, the American Society for 
Clinical Investigation; the American Clinical and Climatological Associa- 
tion, the American Association for Thoracic Surgery, of which he was 
President m 1932. the National Tuberculosis Association, of wdnch he w'as 
\'icc-Prcsidcm m 1938-39. and the Massachusetts Tuberculosis League, of 
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which he was President in 1928 He had been a Fellow of the American 
College of Physicians since 1929 

Thus was his life full of good works, and long will the memory of this 
gentle, kindly, generous physician warm the hearts of those who knew him 

J H M 
F M R 


DR CHARLES BRADFORD SYLVESTER 

Dr Charles Bradford Sylvester, F A C P , of Portland, Maine, died De- 
cember 18, 1941, as the result of heart and kidney disease 

Dr Sylvester uas born in Casco, Maine, February 12, 1865 He was 
graduated from Bridgton Academy in 1884 and five years later was granted 
a degree in medicine from the Bowdom Medical School He served as 
house physician at the New York Infants Hospital and Randalls Island Hos- 
pital in 1889 and 1890 and m the latter year he opened an office in the town 
of Harrison, Maine, where he practiced, with a single interruption, for 28 
years The interlude was provided by a graduate course in pathology at 
the Harvard Medical School in the years 1909 and 1910 Although his 
practice was perforce a general one, including obstetrics and minor surgery, 
the doctor’s mam interest was in mediane and he came to enjoy a consider- 
able reputation as a medical consultant among the physicians m the region 
where he lived He was President of the Oxford County Medical Society 
m 1908 

Early in 1918 Dr Sylvester was given a commission in the Medical Re- 
serve Corps of the U S Army During the next two years he was on 
duty in the Tuberculosis Service at Camps Oglethorpe and Sevier and at 
Geneial Hospitals No 16 and No 17 His interest in military medicine 
continued for the remainder of his life, he maintained his commission m 
the Medical Reserve Corps until he was retired because of age in 1929 with 
the rank of Lieutenant Colonel 

The duty assignment given Di Sylvester was entirely to his liking, it 
served to stimulate the interest which he already had in tuberculosis and this 
changed the course of his life When he was discharged from service, in 
spite of the fact that he was nearly fifty-five years of age, he decided to settle 
m the City of Portland, Maine, and to confine his practice to internal medi- 
cine The decision was a happy one His fine personality, his ability and 
experience made him a popular consultant in diseases of the lungs Within 
a short time he discovered a new interest in allergic respiratory diseases 
As a member of a chest team, he visited and helped hold clinics in many of 
the cities and towns of the state His energy and youthful enthusiasm 
seemed without limit Our present system of tuberculosis survey of school 
children in Maine we owe in large part to the efforts of Dr Sjdvester In 
lecent years he conducted ragweed pollen surveys in Maine, the results of 
which were published in the New England Journal of Medicine 
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Dr Sylvester was Consulting Physician and Clinician in the Outpatient 
Department of the Maine General Hospital He was a former President of 
the Cumberland County Medical Society, the Maine Medical Association, 
and the Maine Public Healtli Association In 1939 he received the Maine 
Medical Association medal for fift)*^ j^ears of active medical practice He 
was elected to Fellowship in the American College of Physicians in 1930 
He was a Diplomate of the American Board of Internal Medicine, a Fellow 
of the American Medical Association, a Fellow of the American Academy of 
Tuberculosis Physicians, Director for Maine of the National Tuberculosis 
Association, a member of the Portland Medical Club, and President of the 
Board of Tiustees of Bridgton Academy 

In spite of an active practice and his part m public health work. Dr Syl- 
vester found time to keep in touch with civic affairs, although he did not hold 
public office He offered to his patients the sympathetic interest and under- 
standing of the family physician, patients were never cases to him His 
dealings with other practitioners were always above ciiticism Pie loved 
youth, as he himself remained a youthful man, and younger doctors who 
knew him remember with gratitude his advice and help In many lespects 
Dr Syhestei exemplified the finest attiibutes of the physician 

E H Drake, M D , F A C P , 

Governor for Maine 


DR PETER A REOUE 

Dr Peter Augustin Reque was born in 1869 at New Lisbon, Wisconsin, 
and died on December 4, 1941, in the Long Island College Hospital, Brook- 
lyn, N Y He received his BA degree from Lutheran College, Decoiah. 
Iowa, M D in 1896 from the University of Vermont College of Medicine, 
at one time he was on the faculty of the Long Island College Hospital and his 
practice was limited primarily to deimatology and urology 

Dr Reque Avas a member of the Kings County Medical Society, Brooklyn 
Urological Society, South Brooklyn Medical Society, New York State Medi- 
cal Society, the American Medical Association and he became a Fellow of the 
'Vmencan College of Physicians m 1920 He served in France m the first 
World War Avith the rank of Major Pie was a member of Cadaccus 
Post 818, a member of the American Legion, and Avas buried in Arlington 
National Cemetery 

Charles F Tenney, M D , F A C P , 

GoA'einor for P^astern Ncav Yoik 
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A WELCOME TO THE AMERICAN COLLEGE OF PHYSICIANS 

With hand outstretched in ever welcome greeting to you all, 

We take you to our own and wish you well, hoping the while 
That you may find the hospitality of old Saint Paul 
Something to remember of our frank mid-western style 

To this illustrious group, may we say that we are glad indeed 
To have you with us now, adding a luster e’en anew 
To an ever glowang past, which, springing from a tiny seed. 

Now stands a flowering citj', where once a forest grew 

Proud are we of our heritage, fruits of efforts made by men. 

Hardy pioneers, empire builders, saints and scholars all. 

Who blazed our trails and laid foundations well, that we who follow them 
May bravely bear the torch and write new ere life’s shadows fall 

See our city from the heights of Cherokee at night. 

Where years ago embattled Indians fought, and looking North, 

See myriads of van-colored twinkling lights 
Reflected on the river now peacefully flowing forth 

Still farther North, in silhouette against emblazoned sky. 

Our State House stands, a symbol of the freedom m our land. 

And to the left, atop a hill, green domed with arms stretched high. 

Saint Paul’s Cathedral testifies the love of God for man 

Far to the rig^ht above the river’s bend, the Indian Mounds 
where dead Sioux Chieftains he, facing the east against the rising sun. 
Waiting the dawn of life anew in the happy hunting grounds 
Waiting with the Mounds and the river ’til the sands of time are run 

This is our city of bluffs and bridges under whose broad spans 
The mighty Mississippi flows silently to the sea 
Upon whose calm expanse is mirrored on history’s page 
Journeys of anaent voyageurs for all posterity 

These are the things we love, this is our home and for the time 
’Tis yours who gather with us here in common brotherhood, 

Who foster now the theme of "man’s humanity to man” 

That in these trying times it seems is little understood 

To this grand assemblage gathered, let us rise and give a toast. 

From dawn of day to setting sun, from North, South, East and West, 
Reverberating from our seven hills. Saint Paul the gracious host. 

May ring in pleasant memory forever as the best 

J J R 


GENERAL INFORMATION 
St Paul Headquarters 

General Headquarters — Municipal Auditorium 

Hotel Headquarters — Hotel Lowry and Hotel St Paul, jointly 

The St Paul Municipal Auditorium will be General Headquarters for registration, exhibits, 
general sessions, panel discussions and special lectures ’ ’ 

The Hotel Lowry will be headquarters for Officers, Regents, Governors and Committee- 
men How'ever, Hotel St Paul, located near-by, will serve as joint headquarters for members 
of the College 
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List of St. Paul Hotels 


Slocks 

from 

Municipal 

Auditonum 



HOTEL LOWRY 

HOTEL ST PAUL 

Angus 

Capitol Apts 

Commodore 

Frederic 

Grand 

Jewell 

Ryan 

St Francis 


3 § 

2 

10 

4 
10 

5 
2 

8 

3 


$2 50-5 00 
2 50-5 00 
2 00-2 50 
2 50 

2 50-5 00 
1 75-2 50 

1 75-2 00 

2 00 

2 00-3 00 
2 50-3 50 


Aft 

2 50-41 


Members should make reservations directly with hotels of their choice R'ff 
Convention of the American College of Physicians, for rates quoted are, in som f 
only for this occasion 


2 50-3 ( 

2 50 

3 00-5 ( 
3 50-41 


WHO MAY REGISTER— 


lention tl 
e instance 


(c) 


>tanding fo 
Registratioi 


J 


(rf) 


(e) 


sota Medica 
matriculitior 


(a) All members of the American College of Physicians in good 
1942 (dues, if not paid previously, may be paid at the 
Bureau) 

(&) All newly elected members 

Medical students pursuing courses at the University of Minn 
School or The Mayo Foundation, upon presentation of 
cards, or other evidence of registration at these instituti( 
morning lectures, general sessions 

Members of the staff, including interns, of the hospitals particip ons "exlidiits 
program, without registration fee, upon presentation of pro 
cation, exhibits, morning lectures, panel discussions and gent ^ting in the 
Members of the Ramsey and Hennepin County Medical Socie^-.pgj. 

registration fee, upon presentation of membership cards in their ggggjQ^g 

societies les without 

(/) Members of the Medical Corps of the Public Services of the Uni| respective 
and Canada, without registration fee, upon presentation * 
credentials 

Qualified physicians who may wish to attend this Session as vis, 
physicians shall pay a registration fee of $12 00, and shall be 
one year’s subscription to the Annals of Internal Medicine gyj.j^ 

the proceedings will be published), included within such fee. jontitled to 


(S) 


ted States 
of proper 


REGISTRATION BUREAU — Temporary Registration Bureau will b< 
the Municipal Auditorium on Sunday, April 19, from 2 30 to 5 00 in the a 
and from 7 00 to 9 00 in the evening The permanent Registration Burei 
Auditorium w'lll be open daily 8 30 a m to 6 00 p m , Mondav to Friday , Api\- . 

REGISTRATION BLANKS FOR ALL CLINICS AND PANEL/ 
CUSSIONS will be sent to members of the College w’ltli the formal program / 


will secure registration blanks at the Registration Bureau during the ScssionC 

’ECIAL ANNOUNCEMENTS will be loca 


BULLETIN BOARDS FOR SPECIAL ANNOUNCEMENTS will be locaJt > 
near the Registration Bureau at the ^lunicipal Auditorium and in the lobby' of the 
headquarters hotels 

TRANSPORTATION — There will be no special con\eniioii rates in connection 
with national transportation Howc\cr, in many instances, reduced round trip 
tickets arc in effect from certain localities Consult your local ticket agent 
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Local transportation arrangements are m charge of the Committee on Trans- 
irtation, which will issue full information at the meeting 

THE GENERAL BUSINESS MEETING OF THE COLLEGE will be held 
at 4 40 p m , Thursday, April( 3, immediately following the general scientific program 
of the afternoon. All Masters and Fellows of the College are urged to be present 
There will be the election of Officers, Regents and Governors and the annual 
reports of the Secretary-General, Executive Secretary and Treasurer will be presented 
The President-Elect, Dr James E Paullm, Atlanta, Ga , will be inducted into office 
BOARD AND COMMITTEE MEETINGS — The following meetings are 
scheduled as indicated Special meetings will be announced and posted 

A dinner meeting of the Board of Regents and of the Board of Governors will be 
held at the Hotel Lowry, Spanish Room, mezzanine floor, Sunday evening, April 19, 
at seven o’clock 


COMMITTEE ON CREDENTIALS 

Sunday, April 19, 9 00 a m Municipal Auditorium, mezzanine floor. Executive 

Secretary’s Office 

BOARD OF REGENTS 
Municipal Auditorium, mezzanine floor 

Sunday, April 19, 2 30 p m 
Tuesday, April 21, 12 00 m * 

Friday, April 24, 12 00 m * 

BOARD OF GOVERNORS 
Municirta’ Auditonum, mezzanine floor 

Monday, April 20, 5 00 p m 
Wednesday, April 22, 12 00 m * 

SPECIAL FEATURES 
Monday, April 20, 1942 

THE ANNUAL SMOKER — Directly following the last presentation of the 
Second General Session on Monday evening, the so-called Annual Smoker of the 
•will be held in Stem Hall, which adjoins the theater in the Municipal Audi- 
There will be plenty of beer, tobacco, cold foods and refreshments, but, it 
these will play only a secondary rOle to the renewed friendships, orchestral 
uartet singing, movies in technicolor of Big Game Hunting in Alaska and the 
Winter Carnival, and general fun and merry-making 
Entertainment Committee firmly believes that the above special Monday 
features will not only further the social aspects of the College but also enhance 
tipose of the Annual Smokers 

“Hows and Associates, local and visiting physicians and the technical exhibitors 
ited to attend the Smoker as guests of the College The registration badge is 
-.V IS needed for identification 


Tuesday, April 21, 1942 

ENTERTAINMENT BY THE RAMSEY COUNTY MEDICAL SOCICT\ 
— 8 00 p m , Theater, Municipal Auditorium In mcw of there being no scientific 

* Buffet luncheon served 
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program scheduled for Tuesday evening, the Ramsey County Medical Society will 
act as host to the College and present a program of entertainment, details of which 
will be revealed at the Session 

Wednesday, April 22, 1942 

CONVOCATION OF THE COLLEGE— 8 30 p m , Theater, Municipal Audi- 
torium All members of the College and those to be received into Fellowship should 
be present Officers, Regents, Governors and newly elected Fellows who have not 
yet been received in Fellowship are requested to assemble in the hall immediately 
above the theater lobby of the Municipal Auditorium at 7 45 o’clock, preparatory to 
the formation of the procession They will be conducted to their seats by the 
Marshal of the Convocation promptl)' at 8 30 It is suggested that all appear in 
evening clothes 

The Convocation is open to all physicians and their families generally A cor- 
dial invitation is also issued to such of the general public as may be interested 

The Convocation Ceremony will include the President’s Address and the Convo- 
cational Address, which this year will be delivered by William deB MacNider, Kenan 
Research Professor of Pharmacology at the University of North Carolina School of 
Medicine, Chapel Hill, whose title will be "A Consideration of the Factor of Change 
in the Animal Organism ” The award of the John Phillips Memorial Medal for 1942 
will be made to Dr John R Paul and Dr James D Trask, jointly, of New Haven, 
Conn The recipients of the Research Fellowships of the College for 1942 will be 
announced The newly elected Fellows will be presented by the Secretary-General, 
Dr George Morris Piersol, and after subscribing to the Fellowship Pledge will be 
inducted by the President The President’s Reception and Dance will follow im- 
mediately after the Convocation in the Ballroom (mezzanine floor) of the Lowry 
Hotel All members and their guests are requested to pass along the receiving line 
Newly inducted Fellows should sign the Roster and secure their Fellowship Cer- 
tificates during the Reception 

Thursday, April 23, 1942 

THE ANNUAL BANQUET of the College will be held in the Ballroom of the 
Hotel Lowry at eight o’clock Dr John A Lepak, General Chairman of the Session, 
\\ill be Toastmaster The address of the evening, entitled "Medicine and the 
Public,” imII be delivered by Dr William A O’Brien, Director of Postgraduate 
Medical Education, Universitj of Minnesota. 

All members of the College, physicians of St Paul and Minneapolis, \isitors 
attending the Session, guests and friends, with their families, are cordiallj' invited 
Table reservations for groups may be arranged Orchestral music will enrich this 
occasion For the benefit of those ^^ho are reluctant to attend banquets, because of 
too much speech-making, let it be known that the Banquet of the American College 
of Plusicians is alwajs a delightful exception Tickets should be purchased at the 
Registration Bureau b\ Wednesdaj afternoon — price, $4 00 

PROGRAM OF ENTERTAINMENT FOR VISITING WOMEN 

1 he w^i\c<? of the St Paul members of the College cordially invite all the visiting 
women at the College meeting in St Paul to participate in the siiecial program of 
entertainment arranged for them 

The \ isiting women are asked to register inimediateK upon arri\al in St Paul at 
their headriuarters on the mezzanine floor. Hotel Lowr\ There they will receive a 
program of entcViainnient and information about theaters, stores, restaurants and 
jilaccs of interestVi and around St Paul 

It I'. ntcc-«ar\ to male reservations for ^onie of the events on the Ladies' 
Program 
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^ Monday, April 20, 1942 
Morning Registration, mezzanine floor, Hotel Lowry 

Afternoon 4 00 to 6 00 p m Tea of Welcome at the University Club as guests of the 
members of the Entertainment Committee and the Ramsey County Medical 
Auxiliary 

3 30 p m Buses leave Hotel Lowry for the University Club, Return at 
5 30 p m to Hotel Lowry Bus fare, $ 50 
Evening 9 30 p m Annual Smoker, Stem Hall, Municipal Auditorium (Music, 
singing, technicolor movies, refreshments ) 

Tuesday, April 21, 1942 

Morning Free 

Afternoon 12 30 p m Luncheon and Style Revue by Schunemans, Albrecht Furs, 
and Helens, Inc Luncheon in Terrace Cafe, Hotel Lowry Tickets, $1 00 
Evening 8 00 p m Entertainment by the Ramsey County Medical Soaety in the 
Theater, Municipal Auditorium 

Wednesday, April 22, 1942 

Morning 11 00 a m Tour of Radiation Therapy Department at the University of 
Minnesota and Coffman Memorial Union 

Afternoon 1 00 p m Luncheon at Coffman Memorial Union Tickets for luncheon, 

$1 00 Bus fare, round trip, $ 50 Buses leave Hotel Lowry at 10 30 a m and 

return to hotel at 2 00 p m 

Evening 8 30 p m Convocation in the Auditorium Theater, followed by the Presi* 
dent’s Reception and Dance in the Ballroom, Hotel Lowry 

Thursday, April 23, 1942 

Morning 11 00 a m Breakfast for members and guests. Terrace Cafe, Hotel Lowry 

Afternoon 1 30 p m Buses leave Hotel Lowry for a tour of the city to visit some of 

the many interesting places, such as the Indian Mounds Park, Phalen Park, 
Como Park Conservatory, State Capitol, Minnesota Historical Building, St 
Paul Art Gallery and School of Arts, Fort Snelling, Sibley House and the St Paul 
City Hall and Court House Bus fare, S 50 
Evening 8 00 p m Annual Banquet of the College in the Ballroom, Hotel Lowry 

THE EXPOSITION AND TECHNICAL EXHIBIT will be located on the 
Arena Floor of the Municipal Auditorium From the accompanying diagram, it v ill 
be noted that the Exhibit has a highly favorable location and arrangemen t Members 
are urged to familiarize themselves with the Exhibit layout and to make it a point to 
visit all the exhibitors 

The American College of Physicians has put forward an organized effort to raise 
the standards of Technical Exhibits All irrelevant products have been eliminated 
and only firms are invited who present a group of approved products of scientific 
interest to Internal Medicine and its allied specialties Members of the College will 
readily distinguish the difference betv een this Exhibit and the general medical exhibit 
elsewhere, where frequently all sorts of products irrele\ ant to the actual practice of 
medicine are displayed and i\ here methods of high pressure selling are common The 
Exhibits sponsored by our College warrant the respect and interest of ever> phj sician 
Here conveniently available Mill be the leading medical books, pharmaceuticals, 
apparatus and appliances, and man^ other products or ser\ ices, making up much of 
the armamentarium of medical practice These exhibitors and their displays merit 
your special attention, not only because of their educational value, but because of 
their contributions to the support of the Annual Sessions of the College 
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Special intermissions in the general program have been arranged, providing 
additional time for the inspection of exhibits 


LIST OF EXHIBITORS 

Booth No 

Ayerst, McKenna & Harrison (US) Ltd , Montreal, Que 1 

E R Squibb & Sons, New York, N Y 2-3 

Smith, Kline & French Laboratories, Philadelphia, Pa 4-5 

D Appleton-Century Co , Inc , New York, NY 6 

The Wm S Merrell Company, Cincinnati, Ohio 7-8 

Winthrop Chemical Company, Inc , New York, N Y 9-10 

Warren E Collins, Inc , Boston, Mass 11 

J B Lippincott Company, Philadelphia, Pa 12 

Frederick Stearns & Company, Detroit, Mich 13 

Devereux Schools, Devon, Pa 14 

Lederle Laboratories, Inc , New York, NY 15 

The Williams & Wilkins Company, Baltimore, Md 16 

The Maltine Company, New York, NY 17 

The Cream of Wheat Corporation, Minneapolis, Minn 18 

Davies, Rose & Company, Limited, Boston, Mass 19 

The Medical Bureau, Chicago, 111 20 

Paul B Hoeber, Inc , New York, NY 21 

Oxford University Press, New York, NY 22 

White Laboratories, Inc , Newark, N J 26 

The Armour Laboratories, Chicago, 111 27 

Abbott Laboratories, North Chicago, 111 28 

F A Davis Compan)', Philadelphia, Pa 29 

Schering Corporation, Bloomfield, N J 30 

John Wyeth & Brother, Inc , Philadelphia, Pa 31 

Lea & Febiger, Philadelphia, Pa 32 

General Electric X-Ray Corporation, Chicago, 111 33-34 

American Hospital Supply Corporation, Chicago, 111 35 

William R Warner & Company, Inc , New York, N Y 36 

Sharp & Dohme, Philadelphia, Pa 37-38-39-40 

The Arlington Chemical Company, Yonkers, N Y 41 

Jones Metabolism Equipment Co , Chicago, 111 42 

Sandoz Chemical Works, Inc , New York, N Y 44 

Hoffmann — La Roche, Inc , Nutley, N J 45 

Bilhuber-Knoll Corp , Orange, N J 46 

Ell Lilh & Company, Indianapolis, Ind 47-48-49 

Cameron Heartometer Co , Chicago, III '^0 

^ ear Book Publishers, Inc , Chicago, 111 51 

W B. Saunders Compan> , Philadelphia, Pa 52 

Ciba Pharmaceutical Products, Inc , Summit, X J 53 

'I hos Lceining & Co , Nen ^’ork, X V 54 

Merck it Co Inc , Rahwaj , X J 55-56 

The C V Mosln Companj,St Louis, Mo 57 

Hamilton Manufacturing Coinpanj, Two Ri\crs, \\ i"; 58-59 

Cambridge Instrument Co, Inc, Sew York, X V 61 

C.erber Products Compan\ , rrcinont Mich 62 

Cameron Surgical Spenalu Compan\, Chicago. Ill 67 

Bteton, Du I mson X Companv, Rutherford, X J 69-70 

Sanborn Compaiu, Cninliridgc, Mas® 71 


Floor Plan or the Technical Exhibit and Meeting Rooms, Municipal Auditorium 

INIRAHCC TO evININe SIJSIONt 

— — — ail one FLOO^-— *T UIC SECTION J 

il ll I 6 LOWER 
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MAIN ENTRANCE 







OUTLINE OF THE ST. PAUJ. SESSION 
Auditorium events are indicated in bold type 
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Booth No 

Riedel — de Haen, Inc , New York, NY 72 

The Borden Company, New York, N Y 73 

Mead Johnson & Company, Evansville, Ind 74 

Burroughs Wellcome & Co (U S A ) Inc , New York, N Y 75 

The Mennen Company, Newark, N J 76 

H J Heinz Company, Pittsburgh, Pa 77 

Parke, Da\ is & Company, Detroit, Mich 82 


(As this program goes to press, the following spaces are unassigned 23, 24, 25, 43, 
60, 63, 64, 65, 66, 68, 78, 79, 80 and 81 ) 

GENERAL SESSIONS 

" Medical Horizons” is the general theme of this program The program of the 
General Sessions complements that of the clinics, panels and lectures Certain timeh^ 
topics are taken from the great wealth of medical advances This program includes, 
among others, a discussion of aviation medicine and a discussion of the problems of 
old age In some instances, the program represents continued reports on communica- 
tions made at previous meetings of the College At the New Orleans meeting of the 
College, Professor E O Lawrence, in the Convocation Address, discussed the 
cyclotron , in this program, we have a report of some of the clinical applications of 
that address 


GENERAL SESSIONS PROGRAM 
Theater, Municipal Auditorium 


FIRST GENERAL SESSION 
Monday Afternoon, April 20, 1942 
General Chairman, John A Lepak, presiding 

p m 

2 15 Addresses of Welcome 

John A Lepak, F A C P , General Chairman, Twenty-si\th Annual 
Session, St Paul, Minn 

Carl B Drake, President of the Ramsey County Medical Society 
Herbert Z Giffin, F A C P , President of the Minnesota Medical 
Association 

Harold S Diehl, Dean, University of Minnesota Medical School 
The Honorable John J McDonough, Mayor of St Paul 
The Honorable Harold E Stassen, Governor of Minnesota 

Response to Addresses of Welcome 

Roger I Lee, F A C P , President of the American College of Physicians 

3 30 INTERMISSION 

President Roger I Lee, F A C P , presiding 

AVIATION MEDICINE 

4 00 A Brief History of A^ lation Medicine and the Pin sical Qualifications for 

Flying 

Lours H Bauer, F A C P Consultant in Aviation Medicine and in 
Cardiology, Civil Aeronautics Administration, Hempstead, X V 
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4 20 The Effects of High Speed Including Dive Bombing Aero Embolism 

Captain John R Poppen, (MC), U S Navy, F A C P , Bureau of 
Aeronautics, Navy Department, Washington, D C 

4 40 Ox 3 'gen Want and the Use of Supplementary Oxygen 

Major Harry G Armstrong, (MC), U S Army, F A C P , Director of 
Research, School of Aviation Medicine, Randolph Field, Tex 

5 00 ADJOURNMENT 


SECOND GENERAL SESSION 
Monday Evening, April 20, 1942 
Presiding Officer 

James E Paullin, F A C P , Atlanta, Ga 

p m 

8 00 The Leaven of Psychosomatic Medicine 

Edward A Strecker, F A C P , Professor of Psychiatry, University of 
Pennsylvania School of Medicine and Graduate School of Medicine, 
Philadelphia, Pa 

8 30 Is the Art of Physical Diagnosis Being Neglected in Modern Medical Educa- 
tion? 

G Gill Richards, F A C P , Visiting Physician, Dr W H Groves 
Latter-Day Saints Hospital, Salt Lake City, Utah 

8 50 Specific Stimulating Substances in the Urine of Patients with Myelogenous 

Leukemia 

Joseph T Wearn, F A C P , Professor of Medicine, Western Reserve 
University School of Medicine, Cleveland, Ohio 
9.10 Leukemia The Relative Incidence of Its Various Forms, and Their Response 
to Radiation Therapj' 

Frank H Bethell, F A C P , Assistant Professor of Internal Medicine, 
University of Michigan Medical School, Ann Arbor, Mich 

9 30 ADJOURNMENT 

10 00 o’clock 

SMOKER 

Stem Hall, Municipal Auditorium 

A dn erting and amusing program has been arranged Sec announcement under 
“Special Features ” Admission bj' registration badge 


THIRD GENERAL SESSION 
Tuesday Afternoon, April 21, 1942 
Presiding Officer 

D Scl.itcr Lewis, F A C P , Montreal, P. Q 

p m 

2 01) 7 lie Use of Radioacli\e Elements In Biologj and Medicine 
\\ nn\M J Ki:rk, F.A C P . Professor of Medicine, 

John* H Lavrenxc (In in\itation). Assistant Professor of Medi- 
cine and Rc'-cnrch Associate in the Radiation Laborator\ , 

Josi I'll G H \MiLTOV (by inMtation). Clinical Instructor in Neurology 
ind RciCartfi Xssociatc m the Radiation laboratory. 
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(Thzs paper is from the Department of Medicine, University of 
California Medical School, San Francisco, and the Crocker 
Radiation Laboratory, University of California, Berkeley, 
Cahf ) 

2 45 Clinical Studies on the Prevention of Venous Thrombosis and Pulmonary 

Embolism by the Use of a Preparation from Spoiled Sweet Clover 
Which Prolongs Coagulation and Prothrombin Time of the Blood 
Edgar V Allen, F A C P , Associate Professor of Medicine, University 
of Minnesota (Mayo Foundation) , Head of a Division of Medicine, 
Mayo Clinic, Rochester, Minn 

N W Barker, F A C P , Associate Professor of Medicine, University of 
Minnesota (Mayo Foundation), Consultant in Medicine, Mayo 
Clinic, Rochester, Minn 

3 05 Embolism of the Popliteal Artery Its Diagnosis and Treatment 

Joseph C Doane, F A C P , Clinical Professor of Medicine, Temple 
University School of Medicine, Associate Professor of Medicine, 
University of Pennsylvania Graduate School of Medicine, Medical 
Director, Jewish Hospital, Philadelphia, Pa 
3 25 'The High Fluid Intake in the Management of Edema, Especially Cardiac 
Edema 

F R ScHEMM, F A C P , Great Falls, Mont 

3 45 INTERMISSION 

4 05 Newer Knowledge Concerning the Effects of Kidney Extracts on Hypertensive 

Patients 

Irvine H Page (Associate, A C P ), Director of Clinical Research, Eli 
Lilly and Company, Indianapolis, Ind 
4 25 Circulatory Disturbances Associated with Prostatic Hypertrophy 
Meredith Mallory, F A C P , Chief of Medical Services, 

Fred Mathers, F A C P , Associate Attending Physician, 

Louis M Orr, FACS (by invitation), Chief of Urological Service, and 
Palmer R Kundert, FACS (by invitation). Urological Service, 
Orange General Hospital, Orlando, Fla 

4 45 The Fraudulent Use of Digitalis to Simulate Heart Disease 

O F Hedley, F a C P , U S Public Health Service, Bethesda, Md 

5 00 ADJOURNMENT 


FOURTH GENERAL SESSION 
Wednesday Afternoon, April 22, 1942 
Presiding Officer 

Jonathan C Meakins, F A C P , Montreal, P Q 
COMMUNICABLE DISEASES 

p m 

2 15 Poliomyelitis Virus and Flies , , , , 

John R Paul (by inMtation), Associate Professor of Medicine, Yale 

University School of Medicine, New Haven, Conn 
2 35 A Comparison of Experimental Poliomyelitis in Se^ eral Varieties of Monkej s 
James D Trask (by invitation). Associate Professor of Pediatrics, Vale 
Universitj School of ^ledicine, New Ha\ en. Conn 

2 55 Typhus Fever ^ , r ,, i . , , 

John S Sn\der (by iniitation), The Rockefeller Institute, International 

Health Foundation, New York, N \ 
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3 15 Newer Knowledge Concerning the Inception of Pneumonia and Its Bearing on 
Prevention 

Oswald H Robertson (by invitation), Professor of Medicine, Uni- 
versity of Chicago, The School of Medicine, Chicago, 111 

3 40 INTERMISSION 

4 00 The Army’s New Frontiers in Tropical Medicine 

Lt Col James S Simmons, (MC), U S Army, F A C P , Chief, Division 
of Preventive Medicine, Office of the Surgeon General, Washington, 
D C 

4 20 Considerations of the Malaria Problem on the Basis of Current Investigations 

Lowell T Coggeshall (by invitation), Professor of Epidemiology, 
University of Michigan School of Public Health, Ann Arbor, Mich 

4 40 Resurvey of Underlying Factors in Tuberculosis 

Theodore L Badger, F A C P , Instructor in Medicine, Harvard 
Medical School, Research Fellow, Thorndike Memorial Laboratories, 
Boston City Hospital, Boston, Mass 

5 00 ADJOURNMENT 


ft 


ANNUAL CONVOCATION 
Wednesday Evening, April 22, 1942 


8 30 o’clock 

Theater, St Paul Municipal Auditorium 

All members of the profession and the general public are cordially invited No 
special admission tickets required 

1 The President’s Address 

Roger I Lee 

2 Presentation of Nevly-elected Fellows and Recital of the Pledge 

George Morris Piersol, Secretary-General 

3 Presentation of the John Phillips Memorial Medal for 1941-42 

4 Announcement of Research Fellows of the College for 1942 

5 Con\ocational Address A Consideration of the Factor of Change in the Animal 

Organism 

Willi \M deB MacNider, FACP, Kenan Research Professor of 
Pharmacology, Unnersity of North Carolina School of McdiciiiL, 
Chapel Hill, N C 


Prcsidcnl’^ Reciption 

riic Reception and Dante will follow one-half hour after the completion of this 
proiiram and will he held in the Hallrooin (mez/nnine fliior) of the Hotel I-owrj 
\ eordnl in\ nation is i«.mud to all members and guests, with their families Newl\- 
ii’durtid l\llov s siiouhl si^n the Roster and secure their Fellowship Certificate- 
duri.K' lh« Rt edition at the Hotel Lowrj 
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FIFTH GENERAL SESSION 
Thursday Afternoon, April 23, 1942 
Presiding Officer 

William D Stroud, F A C P , Philadelphia, Pa 

p m 

2 00 Definition of the Criteria of an Acceptable Operation for Ulcer 

Owen Wangensteen (by invitation), Professor of Surgery, University of 
Minnesota Medical School, Minneapolis, Minn 
2 20 Ileostomy for Chronic Ulcerative Colitis, an Analysis of Results in One 
Hundred Eighty-five Cases 

J Arnold Bargen, F A C P , Associate Professor of Medicine, Univer- 
sity of Minnesota (Mayo Foundation) and Consultant in Medicine, 
Mayo Clinic, Rochester, Minn , 

W W Lindahl (by invitation). Fellow in Medicine, Mayo Foundation, 
Rochester, Minn , 

Frank Ashburn (by invitation). Fellow in Surgery, Mayo Foundation, 
Rochester, Minn 

2 40 Discussion of the Nature of the Hyperglycemia of the Obese Middle-Aged 

Person 

L H Newburgh, F A C P , Professor of Clinical Investigation, Univer- 
sity of Michigan Medical School, Ann Arbor, Mich 

3 00 New Trends in Treatment of Chronic Disease, an Experience in Spa Therapy 

Walter S McClellan (by invitation). Associate Professor of Medicine, 
Albany Medical College, Saratoga Springs, N Y 
3 20 The Mediaeval Physician 

Jabez H Elliott, F A C P , Professor of History of Medicine, Univer- 
sity of Toronto Faculty of Medicine, Toronto, Ont 

3 45 INTERMISSION 

4 00 Pertinent Problems of Geriatric Medicine 

Edward J Stieglitz, F A C P , Research Associate in Charge of In- 
vestigations in Gerontology, National Institute of Health, Washing- 
ton, D C 

4 20 Factors which May Influence Senescence 

Nathan S Davis, III, F A C P , Assistant Professor of Medicine, North- 
western University Medical School, Chicago, 111 
4 40 ADJOURNMENT, to be followed immediately by 

THE ANNUAL BUSINESS MEETING 
All Masters and Fellows are urged to be present Annual reports of the 
Secretary-General, Executive Secretary and Treasurer will be presented, new Officers, 
Regents and Governors will be elected, and the President-Elect, Dr James E Paullin, 
Atlanta, Ga , will be inducted into office 

THE ANNUAL BANQUET OF THE COLLEGE 

Thursday Evening, 8 00 o'Clock 

Ballroom, Hotel Lowrj 

(Procure tickets at the Registration Bureau) 

Consult Special Banquet Program 

Toastmaster John A Lepak, F A C P , St Paul, Minn 
Address “Medicine and the Public " 

William A O’Brien, Director of Postgraduate Medical Education, Uni- 
versity of Minnesota, Minneapolis, IVIinn 
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SIXTH GENERAL SESSION 
Friday Afternoon, April 24, 1942 
Presiding Officer 

George Morris Piersol, F A C.P , Philadelphia, Pa 

p m 

2 15 The Clinical Significance of Pyuria 

William F Braasch (by invitation). Professor of Urology, University 
of Minnesota (Mayo Foundation), Rochester, Minn 
2 35 Penicillin as a Chemo-therapeutic Agent 

M Henry Dawson (by invitation). Associate Professor of Medicine, 
Columbia University College of Physicians and Surgeons, New 
York, N Y 

2 55 Gramicidin in the Treatment of Local Infections 

Chester S Keefer, F A C P , Wade Professor of Medicine, Boston 
University School of Medicine, Boston, Mass 

3 15 Primary Coccidiodomyocosis 

William A Winn (Associate, A C P ), Superintendent and Medical 
Director, Tulare-Kings Counties Joint Tuberculosis Hospital, Spring- 
ville, Calif , and 

Gilbert Johnson (by invitation), Spnngville, Calif 
3 35 The Effectiveness of Replacement Therapy in Achlorhydria 

Alfred E Koehler (Associate, A C P ), Sansum Clinic, Santa Barbara, 
Cahf 

3 55 Ten Years’ Experience with Thorotrast Hepatosplenography 

Wallace M Yater, F A C P , Professor of Medicine, Georgetown Uni- 
versity School of Medicine, Washington, D C 

4 10 A Recent Advance in the Treatment of Gout 

Elmer C Bartels, F A C P , Physician, New England Deaconess and 
New England Baptist Hospitals, Boston, Mass 
4 30 ADJOURNMENT 


GENERAL SESSIONS 
If Time Permits 

Studies on Induced Auricular Fibrillation iMth Quinidinc, Hydroquinidine, and 
“ Pure Quinidine ” 

S A Weisman, F a C P , Clinical Assistant Professor of Medicine, Univcrsitj 
of Minnesota Medical School, Minneapolis, Minn 
Obscr\ationson the Effects of Combined Fe\crand X-Ray Thcrapj in the Treatment 
of Malignancy 

Edward L Turner, F A C P , Dean and Professor of AJedicme, Meharry 
Medical College, Nasln ille, Tcnn , 

III DDY S Shoulders (b\ inMtation), Professor of Radiology, Meharry' Medical 
College, Nashville, Tenn , and 

Law ri sce D Scott (by in\ nation). Assistant Professor of Radiology , Meharry 
Medical College, Nashville, Tcnn 
Blood Prc'-stirc and Siilfocy anatts 

Vri'M S Cammss, i' \ C P X^si^ant Chief of Medical Staff, Rev Hospital, 
Raleigh, N C , 

'1 1K)M \s L I'MPHi FT f X^sociatt, AC P), Attinding Phy".inan, Rev Hosintal, 
Raliigh, \ C , ind 
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Chauncey L Royster (by invitation), Associate Physician, Rex Hospital, 
Raleigh, N C 

Potential Health Hazards in a Changing Social and Economic World 

F Gorham Brigham, F A C P , Physician-in-Chief, Palmer Memorial and New 
England Deaconess Hospitals, Boston, Mass 
Medical Education after Graduation 

Hugh J Morgan, F A C P , Professor of Medicine, Vanderbilt University 
School of Medicine, Nashville, Tenn 

Orientation of Treatment in Thrombophlebitis, Phlebothrombosis and Pulmonary 
Embolism 

James A Evans, F A C P , Physician, Medical Department, Lahey Clinic, 
Boston, Mass 


MORNING LECTURES 

The Morning Lectures are in response to increasing interest in fundamental 
problems and are planned to relate as closely as possible to the subject matter of 
the General Sessions 

They will be held daily, Tuesday through Friday, from 9 30 to 11 30 a m , in 
the Theater of the Municipal Auditorium 

The lectures will be open to all members and guests of the College 
Adtmsston by regular registratton badge 


Tuesday, April 21, 1942 
Theater, Municipal Auditorium 
Presiding Officer 

Thomas T Holt, F A C P , Wichita, Kan 

a m 

9 30-10 30 The Plans of the Army and Navy for Treatment of Shock 

G Canby Robinson (by invitation). Lecturer in Medicine and Lec- 
turer in Preventive Medicine, Johns Hopkins University School 
of Medicine, Baltimore, Md 
10 30-11 30 Blood Proteins 

Edwin J Cohn (by invitation), Professor of Biological Chemistry, 
Harvard Medical School, Boston, Mass 


Wednesday, April 22, 1942 
Theater, Municipal Auditorium 
Presiding Officer 

Samuel E Munson, F A C P , Springfield, 111 

a m 

9 30-10 30 The Male Hormones 

Allan T Kenyon (by invitation), Assistant Professor of Medicine, 
University of Chicago, The School of Medicine, Chicago, 111 

10 30-11 30 The Female Hormones , . 

Elmer L Sevringhaus, F A C P , Professor of Medicine, University 
of Wisconsin, Medical School, Madison, \\ is 
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Thursday, April 23, 1942 
Theater, Municipal Auditorium 
Presiding Officer 

T Homer Coffen, F A C P , Portland, Ore 
The Use of Heat in Therapeutics 

Stafford L Warren (by invitation), Professor of Radiology, Uni- 
versity of Rochester School of Medicine and Dentistry, Ro- 
chester, N Y 

The Use of Cold in Medicine 

Lawrence W Smith (by invitation), Professor of Pathology, Temple 
University School of Medicine, Philadelphia, Pa 


Friday, April 24, 1942 
Theater, Municipal Auditorium 
Presiding Officer 

Gerald B Webb, F A C P , Colorado Springs, Colo 
Epilepsy 

William G Lennox (by invitation), Assistant Professor of Neur- 
ology, Harvard Medical School, Boston, Mass 
A Review of the Drastic Therapies of the Psychoses 
Franklin G Ebaugh (by invitation). Professor of Psychiatry, 
University of Colorado School of Medicine, Denver, Colo 

PANEL DISCUSSIONS 

The Panel Discussions embrace not only timely subjects, but also topics of the 
greatest interest and practical nature to the profession Care has been taken to 
avoid too many duplications with topics discussed within recent years, yet where 
a subject has remained perennially fresh, it has not been omitted Only highly 
qualified men in their respective fields have been chosen as leaders of the Panel 
Discussions and they in turn have selected their own personnel For the most part 
the discussers have been gathered from all parts of the country in order to secure 
the best talent available for each Panel. In three instances, however, the chief of a 
department at the Uni\ersity of Minnesota, for the sake of better teamwork, pre- 
ferred to take his own departmental associates, representing various phases of the 
subject, along into the Panel Discussion Under such circumstances the listeners 
should be able to recei\e the latest as well as the most orthodov Mews and opinions 
on the subject under discussion 

'I he Panel Discussions wnll be held in the Municipal Auditorium from 12 00 in 
to 1 15 p m dailj — Tuesday through Friday 

\\ hen application is made for tickets, it is suggested that the applicant submit 
in writing anj que>!tion or phase of the subject which he especiallj wishes di*-! ussod 
Que-tions ina\ also be submitted at least twcnt\-four hours before the discussion to 
the fiencral Chairman A certain number of these request questions mat not be 
answered on areoiint of the lack of time Leaders will answer those questions which 
>eein to be most in demand 

Members should make application for Pane! 1 ickcts on the regular ajiplication 
form .ictonipanj mg the forma! program, or at the Registration Hurtau at the 
Muiiicqnl \uditoruim 
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9 30-10 30 

10 30-11 30 


a m 

9 30-10 30 

10 30-11 30 


PANEL DISCUSSIONS— 12 00 M -1 IS PM 
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PROGRAM OF THE ST PAUL MEETING 


CLINICS AND DEMONSTRATIONS 

9 00 to 11 30 a m. 

Tuesday, Wednesday, Thursday and Friday 
April 21-24, 1942 

Clinics will be held in five St Paul hospitals and two amphitheaters in the 
Medical School of the University of Minnesota Each clinical morning will begin 
promptly at 9 00 o'clock and end with equal promptness at 11 30 in order to allow 
plenty of time for those who wish to reach the Panel Discussions To avoid con- 
gestion in some and a greatly reduced attendance in other hospitals, registration and 
tickets will be required for clinics After each clinic ten minutes will be allowed fot 
questions and answers Daily clinics will be held in the following hospitals 


Name of Hospital Capacity 

University Hospital, University of Minnesota Medical School 
412 S E Delaware Ave , Minneapolis, Minn 

A-1 Todd Amphitheater 150 

A-2 Medical Science Bldg , Amphitheater, Room 15 350 

Ancker Hospital 

495 Jefferson Ave , St Paul, Minn 

B-1 West Ward, First Floor 350 

B-2 Auditorium 150 

St Luke's Hospital 

287 Smith Ave , St Paul, Minn 

C-1 Nurses’ Auditorium 200 

C-2 Nurses’ Recreation Hall 100 

St Joseph's Hospital 

69 N Exchange St , St Paul, Minn 

D-1 Auditorium 200 

D-2 New Lecture Hall . . 200 

Charles T Miller Hospital, Inc 

125 W College Ave , St Paul, Minn 

E-1 Staff Meeting Hall 80 

E-2 Nurses’ Auditorium 100 

licthcsda Hospital 

559 Capitol Blvd , St Paul, Minn 

F Auditorium 150 


Hospitals participating, but not holding clinics arc 

Children’s Hospital, Inc , 311 Pleasant Ave , St Paul, Minn 

Gillette State Hospital for Crippled Children, 1003 Ivey Ave , St. Paul, Minn 

Midwaj Hospital, 1700 Unncrsity Ave , St Paul, Minn 

Mounds Park Hospital, 200 Earl Ave , St Paul, Minn 

Northern Pacific Hospital, 1515 Charles Ave , St Paul, Minn 

St John’s Hospital. 390 I^Iounds Blvd , St Paul, Minn 

Each individual clinician ^v^ll gi^e the historj of the patient he presents, denion- 
•>lrat<, tlic plnsical findings, enumerate the laboratorj data, arri\e at his own diag- 
noM> outline the course of treatment and finally di«-cuss the prognosis In the time 
ailotlefl, II IS expected that the clinician will present at least two patients Such a 
procedure ^-hould prove tindcniablv in«"truclive, practical .ind clinical in nature 

I v>r ph>‘-Ki'ms not o-'ptciallv interested in clinits, but more ab«orbed in clinical- 
pttholovica! corrrlaiion or the interpretation of cirtain l.iboratorv findings and 
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procedures, there will be set aside each morning a delightful program at St Joseph’s 
Hospital in the New Lecture Hall The morning exercises will be divided into two 
parts The first part will consist of a demonstration of unusual roentgen-ray pictures, 
discussion of eye gtounds m various diseases illustrated by colored drawings, demon- 
stration of a great variety of dermatological conditions with colored slides, and finally 
the evaluation of a blood sedimentation test as a part of the routine health examina- 
tion of jmung adults The second part will consist of a clinical-pathological con- 
ference A case report will be forwarded to each clinician selected to lead the con- 
ference This report will be analyzed by the clinician at the conference to establish 
the diagnosis The diagnosis will, then, either be confirmed or disapproved by the 
pathologist Reports of the case under discussion will also be furnished to the 
audience 

If any one wishes, however, to secure case histones for study before the con- 
ference, he may obtain them by notifying 

Harold Edward Richardson, M D , 
Chairman on Clinics, 

1154 Lowry Medical Arts Bldg , 

St Paul, Minn 


UNIVERSITY AND SAINT PAUL HOSPITALS 


True to its pioneering traditions, St Paul has led the wa)^ in Minnesota 
in the establishment of hospitals First city in the state to have such an in- 
stitution, St Paul today boasts twelve modern, well-equipped hospitals, five 
of which will be the scene of clinics to be conducted during the annual meet- 
ing of the American College of Physicians Also participating will be the 
Universit}^ of Minnesota Hospital m Minneapolis All the hospitals con- 
ducting clinics are approved for standardization by the American College of 
Surgeons, approved for geneial internship by the American Medical Asso- 
ciation, and are members of the American Hospital Association 

St Joseph's Hospital (Figure 1 ) It was 89 years ago — 1853 — ^that 
the Sisters of St Joseph of Carondelet, acting at the instigation of the then 
Bishop Cretin, founded St Joseph’s Hospital St Paul was then a wild 
frontier terntor)’’, inhabited by warring bands of Sioux and Chippewa In- 
dians A hospital was sorely needed when in the fall of 1853 construction 
was begun on the four-story stone building A year later it was completed, 
becoming the first institution for the caie of the sick and wounded iii the 
Minnesota territory One dollar a day was the charge at that time for the 
cai e of patients 

Most noteworthy and historic achievement m St Joseph’s history oc- 
curred on Septembei 24, 1886, when the first cholecystectomy ever done in 
America was performed by Dr Justus Ohage, Sr. The patient withstood 
the operation well and remained in good health for fifty years 



Pin 1 St Josipu’'- Ho-si*jT>\t 
UlG 
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Fig 2 Ancker Hospital 


Today St Joseph’s is a modern general hospital with services in general 
medicine, general surgery, cancer, dermatology, diabetes, gynecology, some 
neurolog)', obstetrics, ophthalmology, orthopedics, otolaryngology, pedi- 
atrics, some ps)chiatry, syphilis and uiology Contagious diseases and tu- 
berculosis aie not admissible cases Special departments include a school 
of nursing, dietetic, roentgen-ray, clinical and pathological laboratories, 
physical therapy and electrocardiogi aphy St Joseph’s has 240 beds and 
24 bassinets 

Anckei Hospital (Figure 2 ) Ancker Hospital, established m 1872 
as the " City and County Hospital,” had its name changed in 1923 in honor 
of Arthur B Ancker, M D , who served the institution from 1883 to 1923 
as superintendent and physician and surgeon The hospital is approved by 
the American College of Surgeons for graduate training m general surgery, 
urology, obstetrics and gynecolog)', ophthalmology and otolaryngology 

Owned by the City of St Paul and Ramsey Count)', and controlled by 
a board of public welfare, Ancker Hospital provides services in general 
medicine, general surgery, cancer, contagious diseases, dermatolog)', dia- 
betes, g)'necology, neurology, obstetrics, ophthalmology, orthopedics, oto- 
laryngology, pediatrics, psychiatiy, syphilis, all stages of tubeiculosis in any 
foim, and uiolog)' 

Special departments at Ancker include outpatient, school of nursing, 
social seivice, dietetic, occupational therapy, electi ocardiograph, postgradu- 
ate school of nursing, roentgen-ray, clinical and pathological laboratories 
Capacity is 1,000 beds and 50 bassinets Ancker is a teaching hospital affili- 
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Fig 5 St Luke’s Hospital 


ated with the University of Minnesota Medical School It is approved for 
general internship and residency in a specialty by the American Medical As- 
sociation 

The hospital provides a rotating internship of one year’s duration The 
lesident usually is selected from the intern group of the hospital The plan 
of training in general surgery includes also orthopedic surgery and fractures 
The first six months of training is in the department of pathology, with the 
next twelve devoted to orthopedic surgery and fractuies During the final 
eighteen months of training the resident has complete charge of the general 
surgical services 

BetJiesda Hospital (Figure 3 ) St Paul’s newest, oiiginally was 
founded fifty-mne years ago by the Lutheran Minnesota Conference of the 
Augusta Synod through the efforts of the Rev A P Monten, pastor of the 
First Lutheran Church, St Paul It began in a piivate dwelling April 4, 
1882, and continued for ten months, when it was discontinued for lack of 
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proper facilities In 1891 reorganization was instituted by the Conference 
and a year later tlie hospital i eopened in a new location The present build- 
ing, located behind the Minnesota State Capitol, was completed and dedicated 
October 2, 1932 

A general hospital, Bethesda affords services in general medicine, gen- 
eral surgeiy, cancer, diabetes, gynecology, neurology, obstetrics, ophthal- 
molog)% orthopedics, some pediatrics, syphilis, and urology Contagious 
and mental cases are not admitted Special departments aie outpatient, 
school of nursing, dietetic, roentgen-ray, clinical and jiathological labora- 



Fig 6 Umntrsit^ of Minnesota, ^Ifdical Campus, 1941 


1 Mctliuil Sciences Build- 
incr 

College of Dcntistrj 

3 School ol Medicine 

4 School of Nursing 

5 Millard Hall 
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h Ph\SI(llog\ 

9 P'letenologe and Ini- 
imniologe 
10 I’lnnaarolonv 
|1 In.tmile of Anatoinx 

la P->l5oK} 


14 Students’ Health Semee 

15 Interns Quarters 

16 Child Psjchiatrj 

17 Obstetrics and Gjnecol- 
OCT' 

18 Orthopedic Surgerj 

19 Outpatient Department 

20 Eiistis Hospital 

21 Pediatrics 

22 Diagnostic Rocntgenol- 
og> 

23 Dernntologe 

24 Lrologe 

25 \ncsthesiolog> 

26 niliot Memo’-ial Hospital 

27 Lal>orator% Screice 


28 Hospital Administration 

29 Psjchopathic Unit 

30 Surgerj 

31 Neui osurgery 

32 Cancer Institute 

33 Radiation Therapy 

34 Todd Memorial Hospital 

35 Internal Medicine 

36 Ophthalmolog> and 
Otolarj ngologj 

37 Louise if Powell Hall 
for Nurses 

38 Pioneer Hall for Men 

39 Rotanj 
■iO Zoolog} 









Fig 10 Mounds Park Hospital 
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tones, physical therapy and electrocardiography Capacity, 110 beds, 14 
bassinets 

Miller Hospital (Figure 4 ) The Charles T Miller Hospital, a non- 
profit endowed institution, was opened December 1, 1920 — ^the realization of 
the dreams and wishes of the late Charles Terry Miller, native of Jackson- 
ville, 111 , who came to St Paul as a young man and acquired a fortune Mr 
Miller died m 1910 and his widow provided a bequest of $1,400,000 to carry 
out her husband’s wish to endow a hospital Her will stipulated that 50 free 
beds be maintained for indigent patients without regard to race, creed or 
color 

Miller Hospital departments include outpatient, school of nursing, social 
service, dietetic, physical and occupational therapy, electrocardiography, post- 
graduate school of nursing, organized library, i oentgen-i ay, clinical and 
pathological laboratories 

An outstanding feature of the hospital is its excellent diagnostic, chemi- 
cal, serological and biological laboratory under the supervision of a full-time 
pathologist Through an affiliation with Macalester College, six students 
are received each year for training as laboratory technicians 

In 1937 a specially constructed addition was built to house a 1,200 kilo- 
volt roentgen-ray machine for deep therapy treatment This machine was 
built to yield radiation approaching the gamma rays of radium in penetiatioii 
and quality It is one of the comparatively few installations in the country 
which produces such radiation 

Since 1923 Miller Hospital has been affiliated wnth the Amheist H 
Wilder Dispensar}', w’hose buildings adjoin the hospital The dispensary 
selves as the outpatient department of the hospital and is the source of the 
hospital’s free patients 

A general hospital. Miller’s services include general medicine, general 
suigery. cancer, dcrmatolog), diabetes. g)mecolog}% neurology, obstetiics, 
ophthalmology, orthopedics, otolai yngolog)', pediatrics, syphilis, tuberculo- 
‘'is, and urolog} 

St Luke’s Hospital (Figure 5 ) Like St Joseph’s Flospital, St 
Luke’s was founded before ^Iinnesola was admitted to the Union — in 1857 
It w'as opened onginally as an Episcopalian institution under the name, 
“Cliiist Church Hospital and Orphan Home for Minnesota” Its present 
name dates fiom 1877 The late General Heniy Hastings Sibley, noted 
pioneer tcnitonal delegate to Congress and go\ernor when Minnesota w'as 
admitted to the Union, sened as president of the hospital board from 1873 
until Ins death m 1890 

St. Luke’s Hospital pt ovules scixiecs in general medicine, general sur- 
gen. cancer, dcrmatolog}', diabetes, gxnecolog}, neurology, obstetrics, oph- 
lhalmolf>»y oiihopedics, otolarx ngologx , sxplnhs. mid urolog} Mental 
md eitnt.igitiiis e*a‘'C‘« aie not admi‘>siblc Departments school of nursing. 
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diabetic, physical therapy, electrocardiography, organized library, and roent- 
gen-ray, clinical and pathological laboratories 

Umveisity Hospital (Figure 6 ) The Minnesota General Hospital 
(University of Minnesota Medical Center), as its name implies, provides 
general services in medicine, surgery, cancer, dermatology, diabetes, gyne- 
colog}% neurology, obstetrics, ophthalmology, oithopedics, otolaiyngology, 
pediatrics, tuberculosis (surgery only), and urology Contagious and men- 
tal diseases and active tuberculosis cases are not admitted 

University Hospital, as the institution is commonly known, Avas erected 
in 1911 through the generosity of Adolphus S Elliot, M D , and until 1921 
was known as Elliot Memorial Hospital as a part of the University of Min- 
nesota In addition to Elliot Hospital, the University Medical Center com- 
prises the Todd Hospital for the care of eye, ear, nose and throat cases, 
Eustis Hospital for children and the Memoiial Cancer Institute 

The Ma}o brothers, William J and Charles H, both now deceased, 
played an important part in the development of the Univeisity of Minnesota 
Medical School and the University Hospitals On February 9, 1915, they 
founded the Mayo Foundation for Medical Education and Research, enter- 
ing into an agreement by the terms of which the funds and income of the 
foundation are devoted, under diiection of the University Board of Regents, 
to the pioinotion of graduate woik in medicine and to reseaich in this field 
On Septembei 13, 1917, funds and income of the Mayo Foundation weie 
transferred entirely to the Regents of the University 

Under terms of a Minnesota statute any legal lesident of the state 
" afflicted with a malady, defoimity or ailment of a natuie which can prob- 
ably be remedied by hospital service and treatment, and is unable financially 
to pay for same, is entitled to admission to the ‘ Minnesota General Hos- 
pital ' ” Public officials refer probable patients to the hospital and af 
necessary blanks aie filled out, and county commissioners have given tl 
appioval, admission is granted The hospital prefers needy jiatients wit’ 

“ teaching ^ alue ” i 

Othei St Paul hospitals, in addition to those in which clinics arc tc\ 
conducted, arc Children’s Hospital (Figure 7), Gillette State Hosh 
(h'lgnic 8). Jkliclway Hospital (Figure 9), Mounds Park Hospital (Fia 
10), Noitbein Pacific Plospital (Figuie 11), St John's Hospital (Fia 
12 1, and the West Side General llospital (Figuie 13) / 
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EXOPHTHALMOMETRIC MEASUREMENTS IN 
PATIENTS WITH THYROID DISEASES 
WITH SOME DISCUSSION OF 
THEIR SIGNIFICANCE‘S 

B) Carlos Galli-Mainini, M D ,t Buettos Aires, Atgentuia 

The whole problem of the ophthalmopathy of Graves’ disease of the 
classic and special varieties ^ has aroused much interest of late in this clinic 
In order to get a comprehensive view of the degree of proptosis in various 
stages and types of the disease, actual exophthalmometnc measurements 
have been made in 126 consecutive thyroid cases attending the Thyroid 
Clinic The findings in these, and their significance, form the subject of 
this report 

Method 

A modification, oi elaboration of tlie Luedde$ exophthalmometer was 
loyed (figure 1) Actually, two of these instruments, attached parallel 
ich other, were joined at right angles to the ends of two pieces of brass 
ng, one of wlucli could be telescoped into the other Thus the exophthal- 
leters could be separated or approximated by sliding the tubing and at 
same time kept in their parallel relationship The notched end of eacli 
ument is fitted to the bony angle of the outer margin of eitliei orbit, 
the whole held in place by digital pressure on the brass connecting piece 
lings are taken in the usual way for the instrument The advantage 
e double device is that eiror due to varying inclination of the line of 
urement is avoided 
* Received for publication October 30, 1941 

From the Thyroid Chnic of the Massachusetts General Hospital, Boston 
t Research Fellow, Harvard Medical School and Massachusetts General Hospital, Boston, 
Massachusetts Formerly from Ramos Mejia Hospital, Buenos Aires, Argentina 

I wish to thank Dr J H Means for the facilities he has given me in Ins laboratory and 

for his supervision of my wOTk vt ^ 

$ Manufactured by the E B Meyrowitz Company, New York City 

Copyright, 1942, by The American College of Phvsicians 

415 


L 


I 


416 


CARLOS GALLT-MAININI 




Clinical Material 

The results of measurements in the 126 cases aie all shown in figures 2 
and 3 It will be understood that the present study is in the nature of a 



Tig 2 Hit, degree oi proptosis in millimeters m patients is represented b> the height 
the column^ Group 1 Non-to\ic nodular goiter Croup 2 loxic noduhr goiter Group 
S Iljpcrthjro'di'^ni with difiusc enlargement of the gland. Groups Spontaneous nijxcdcini 
Group 5 MjNcdf.iia aitc'- «;urgcr> without cxophtlialmos during the course of the th\roto\i- 
co t<! Group 6 Mj'edtun after surgcr\ with exophthalmos during the (oursc of the 

tin KitOMCtrsH 
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Static sur\ey of a wide field, or cross section of a mass of unselected thyroid 
mateiial as seen in the clinic, rather than a dynamic study of the progress 
of exophthalmos in selected cases In figure 2 the heights of the columns 
represent the measurements of piotrusion m millimeters When the two 
eyes had the same degiee of protrusion the measurement is represented by a 
column in full blade When the protrusion was asymmetric the smaller is 
shown 111 black, the larger in white 

As a normal control the eyes of 50 healthy persons were measured and 
the readings all fell between 14 and 17 5 millimeters Any measurement 
over the latter figure is, therefoie, considered to be exophthalmos This is 
indicated b)' an arrow in figure 2 

The thyroid cases are arranged in figure 2 in groups as follows 

1 Thirteen patients with non-toxic nodular goiter, giving no past history 
of exophthalmos and not appearing to have it at the time of examination, 
five of whom had previously been operated upon and eight others who had no 
opeiation The measurements ran from 14 to 18 millimeters Only one 
was above the highei range of normal 

2 Three patients with toxic nodular goiter, two of whom gave the his- 
tory of exophthalmos in the past and appeared to have it at time of examina- 
tion, and one with no such history or appearance Their measurements ran 
from 15 to 22 millimeters, one normal, two exophthalmic 

3 Fifty-eight thyiotoxic patients with diffuse goiters, 40 of whom gave 
a histoiy of exophthalmos, and all of whom appeared to have it at the time 
of examination Their measurements ran from 18 to 25 millimeters That 
IS to say, all were above normal 

4 Thirty-four cases of spontaneous myxedema, all of whom had ceased 
taking thyroid for at least a week The one showing the greatest protrusion 
had never had thyroid therapy None of this group gave a history of ex- 
ophtlialmos, nor did any of them appear exophthalmic on inspection, but the 
actual measurements of their eyes ran from 15 to 25 millimeters, 21 of them, 
m fact, had definite exophthalmos by measure 

5 Four cases of myxedema following thyroidectomies for toxic goiter 
Avithout exophthalmos Their eye measurements were all within normal 
limits 

6 Fourteen cases of myxedema following thyroidectomy for toxic goiter 
with exophthalmos All 14 showed exophthalmos at time of measurement, 
from 19 to 27 millimeters 

The largest measurement obtained, 27 millimeters, fell in this group 

The group of thyrotoxicosis and diffuse goiter (classic Graves’ disease), 
group 3 in figure 2, was next broken down to discover the effect of time 
elapsing since the patient had the disease, the effect of iodine alone in treat- 
ment, and of iodine followed by surgery or roentgen irradiation 

The subgroupings of group 3 are shown in figure 3 as follows : 
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Fig 3 Subgroup of Group 3 of figure 2 (hyperthyroidism with diffuse enlargciiient 
of the gland) Group 7, Thyrotoxic patients who had had the disease more than 1 year 
before the measurements were taken Group 8, Thyrotoxic patients who had had the disease 
within the jear when the measurements were taken Group 9, Thyrotoxic patients treated 
with iodine alone Group 10, ThsTotoxic patients treated w’lth iodine followed by surgerj' 
or roentgen-ray treatment Group 11, Patients wdio had received the same treatment but 
wlio had had the disease w'lthin the 3 car wdien the measurements w'erc taken 

7 Thirt}-four patients who had the disease more than one yeai be foie 
the measurements were made Their measurements ran fiom 18 to 25 mil- 
limeters 

8 Six patients who had had the disease less than one }ear befoie < l1 

measurements were made Their measurements lan from 19 to 22 nii 
hmeters > 

9 Ten patients ticalcd by iodine alone Their measurenien<''' | ii>-^oi 

18 to 23 millimeters S I 

10 Twenty-four patients who were treated by iodine followed ^ n 'opei; 
tioii more than one }ear before the measurements were made 'riicir meas- 
urements ran from IS to 25 nnllimctcrs 

11 Sc\en with the same treatment as j^roiij) 10 but less than one ^ear 
before the measurements were made 'J’heir measurements ran from 18 to 

nullimeters 
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Discussion 

It appears from the results obtained that exophthalmos m Graves’ dis- 
ease IS a condition which, when acquired, is never completely recovered from 
From the present studies one cannot say that after treatment there is any 
change from previous conditions It can be said, however, that m 100 per 
cent of those patients who were recognized as having exophthalmos during 
the active phase of the disease, some degree of this condition was persisting at 
the time thereafter when oui measurements were made 

Of our 42 patients with thyrotoxicosis and exophthalmos (40 with dif- 
fuse and two with nodular glands), three had had the disease six years be- 
fore the measurements were made , two had had it seven years before , one 
had had it eight years before , three had had it nine years before , one had had 
it 11 years before, three had had it 12 years before, three had had it 14 years 
before, two had had it 15 years before, two had had it 16 years before, one 
had had it 18 )'ears before, one had had it 20 years before, and one had had 
it 24 years before Even after these long periods of time patients showed 
measurable exophthalmos Furthermore, as brought out in figure 3, it ap- 
pears that neither duration nor type of treatment for the Graves’ disease 
abolishes altogether the exophthalmos Some degree of it persists if ever it 
has been piesent 

In the case of myxedema, exophthalmos was not noted clinically, but 
when measurements were taken it was proved to be piesent It probably was 
not recognized on inspection because the puffiness of the surrounding tissues 
obscured the protrusion, and because such related eye signs as stare and lid 
retraction were lacking 

It may be now permissible to attempt an explanation of the findings 
The weight of evidence available — clinical, anatomic, and experimental — 
indicates that edema of the intraorbital tissues, connective tissues and fat, 
as well as of the muscles, plays an important role in the genesis of the 
exophthalmos of human Graves’ disease The muscles, furthermore, m 
some cases, aie the seat of lymphcxgrtic infiltration and degeneration of 
their fibers 

Certain experimental woik seems to indicate that excess of 

thyrotropic hoimone may be responsible for exophthalmos in animals In- 
deed, as long ago as 1910 Gley^ demonstrated that exophthalmos ma> 
follow thyroidectomy in rabbits and dogs, and in discussion of his paper 
Poncet^ offered the interpretation that this effect might be due to over- 
activity of the pituitary The inference has, therefore, been drawn that 
this hormone is responsible foi the exophthalmos of human Graves’ disease, 
and indeed it cannot be gainsaid tliat, in some cases, it may play a part 
HowcA'er, that it is the ivhole cause of exophthalmos in all cases of human 
Graves’ disease, is most unlikely Undoubtedly there are other factors 
opeiating as well The theory of thyrotropic hormone causation of ex- 
ophthalmos would imply that all cases of Graves’ disease with exophthalmos 
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are due to stimulation by the pituitary, and contrariwise that those ^Mth- 
out exophthalmos are not so caused But such is not m accord with the 
facts For example, by present methods ° it cannot be shown that there 
IS any excess of thyrotropic activity m the blood or urine of patients with 
classic Graves’ disease Furthermore, in acromegaly, in which an excess 
of thyrotropic activity can be fairly regularly demonstrated, there may or 
may not be exophthalmos In the special t5rpe of Graves’ disease, described 
in previous papers from this clinic,^ there is an excess of thyrotropic ac- 
tivity in the blood and urine as in acromegaly 

Furthermore, it is difficult to understand how a humoral agent like a 
hormone which bathes all tissues could produce edema in one set of muscles 
and one lot of fat and connective tissue without involving other muscles, 
connective and fat tissue of the body 

It seems to the writer that the explanation of localized edema m a gen- 
eral disturbance such as thyrotoxicosis should be sought m the special ana- 
tomic characteristics of the orbit and its contents, which would make these 
tissues react in a' different way from similar tissues in the remainder of 
the body 

The eyeball fits the orbit somewhat as a cork does a bottle, and it is 
maintained in position by the action of tw^o pressures w'oiking in opposite 
directions One of these is the pressure exerted by the tension of muscles, 
wdiich tends to pull the eyeball backward, the other is the tissue pressure 
of the oibital contents, which tends to push the eyeball forw^ard The tw'o 
arc in such balance in health as to maintain a constant volume of orbital 
content, and at the same time to secure noimal movement of the globes and 
circulation of the orbit 

That an intra-orbital tissue piessuic actually exists can be proved by 
taking tonoinetnc readings as is done for measuring any tissue pressure ” 
That the position of the eye is determined by the relative magnitude of the 
opposing pressures is indicated by the following facts (1) In cases in 
which It may be inferred that tissue pressure drops, as in loss of intra- 
orbital fat or water from starvation or delndration, enophthalmos develops 
(2) In cases in which it nia} be inferred that tissue pressure uses, as in 
intraorbital tumors, exophthalmos develops (3) When muscular tension 
i« diminished as in paralysis of the ocular motor ncncs, exophthalmos is 
pi oduced 

The mechanism of production of edema in general has been studied by 
main authors, and the factors nnohed seem to be cssentiall} the following 

1 ItKrca>cd intracapillar\ pressure Tins ma\ result from eilhei in- 
‘ria**cd .irlerial or \cnous pressure 

2 DLcrcased OMuotic pressure* at the bloorl 1 ins ina} be due mainly 
to iov. protein contfiil 

' I >iIatation of Ciipillaric'' liudach am! McMasicr** showed that an 
pur«a'-td t \tra\asation of dye occurs in the rabbit's tar wh'u the ear is 
to btat whhh <ause^ capillari dibilatnni 
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4 Inci eased capillary permeability 

5 Diminished tissue pressure in tissues tiaversed by capillaries This 
factoi produces a passage of fluid across the capillary wall until accumula- 
tion of it in the tissues causes a rise of pressure which prevents further 
extravasation 

Factoi s 1, 2, 3 and 4 can be shown to exist in thyrotoxicosis Concern- 
ing factoi 1 , It IS known that an increase of pulse pressure is found in this 
disease Concerning factor 2, it has been shown by Brown and Mecray^® 
that in 15 out of 24 thyrotoxic patients there was a serum protein level 
lo^^er than that of normal persons Also Bartels got similar results in 
43 cases and says, " This deviation of serum-protein content from normal 
may have physiological effects on the body as a whole It may be le- 
sponsible for the edema in cases of hyperthyroidism that is not caused by 
cardiac or renal insufficiency” In his studies Bartels shows that 63 pei 
cent of patients had total serum protein values below the lowest level of 
the normal range and the serum albumin content was below normal in 73 
pei cent of the cases 

Concerning factor 3, Roberts and Griffith,^® studying the cutaneous capil- 
laries in thyrotoxic patients, showed that “ most of the cutaneous capillaries 
are open ” 

Coiicei ning factor 4, White and Jones have shown that patients with 
thyrotoxicosis tend to have rates of filtration from capillaries m the upper 
lange of noimal Of this finding they say, “ Wide dilatation of the capil- 
lary bed produces an increase in the available surface of capillary endo- 
thelium ” 

Bartlett states that in hyperthyroidism there is a tendency to water 
retention which causes pulmonary and ceiebral edema in some cases He 
also considers that the “ arteriolanzation ” of the venous blood, demon- 
strated by Gladstone in such cases, is a collateral factor in the production 
of edema 

From all these facts it seems probable that in hyperthyroidism tliere is 
a tendency to the production of edema We may say, perhaps, that while 
at a thyrotoxic level the organism is being maintained at the upper limit of 
its water regulating capacity, gross edema does not occur because of the 
diuretic action of thyroid hormone present m excess When thyrotoxicosis 
is abolished, however, as by thyroidectomy, there is a rapid retention of 
Avater due to the cessation of diuretic action of thyroid hormone, while the 
water retaining factors are still in action, included among these may be an 
unopposed action of thyrotropic hoimone 

The explanation of edema in the orbit may be found in the simultaneous 
action of the edematogemc factors already mentioned, on the one hand, and 
to decreased pressure of orbital tissues upon their capillaries, on the other 
hand Tins decrease in tissue pressure may be brought about through 
relaxation of the extra-ocular muscles, occasioned by the weakness winch 
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besets them iii thyrotoxicosis, along with other muscles of the body It is 
■well knowm that a more or less generalized myasthenia is a feature of 
thyrotoxicosis In this myasthenia the extia-ocular muscles are probably 
involved Several signs of myasthenia may be apparent Often only mus- 
cular \\ eakness, but m extreme cases actual atrophy may be evident The 
process may involve the eye muscles so as to produce a genuine exophthalmic 
ophthalmoplegia The frequent sign of poor convergence may be taken 
to be evidence of participation of the eye muscles in the general myasthenia 
Adler found that 24 of our 33 thyrotoxic persons showed positive re- 
actions for myasthenia gravis 

The extrinsic muscles of the eye differ fiom others in that one point of 
their insertion is attached to bone and the other to a freely movable object, 
the eyeball Weakness or paralysis of these muscles wdll permit the eyeball 
to move fonvaid, due to unopposed intra-orbital tissue pressure For ex- 
ample, Dixon"' says, “ Proptosis (unilateral) ma} also result from paralysis 
of the external ocular muscles This is seen in some cases of myasthenia 
gravis — though as a rule the proptosis in this condition is bilateral The 

increased degree of force necessary to replace the eye in the first and subse- 
quent examinations must be due to an increase in the fluid content of the 
oibit” And among other patients he describes tw^o with unilateral exoph- 
thalmos, probably due to thyrotoxicosis w ith palsy of the third, fourth and 
sixth ncncs and one due to early progressive muscular atrophy wnth palsy 
of the thud and fourth 

As has been said above, it is the tension of the extia-oculai muscles 
which maintains the pressure inside the orbit Relaxation of the muscles 
causes a diminution in tissue pressure and, as a result of this diminution in 
pressuic, all of the five edcmatogenic factors enumerated above are picsent 
Simultaneously in the orbit These are increased capillary pressure, dc- 
ci cased osmotic pressure, capillary dilation, probably inci eased capillaiy 
pcrmcahihly — these being local manifestations of a geneializcd process — 
and in addition drop in orbital tissue pressure which is the result of the 
local star\ation of the orbit 

As a ic“?ult of the excess of fluid that had passed from the capillaries to 
the tissues, the pressure rises and prevents further extra\asation of fluid 
At thic momenf an equilibrium of tensions and pressures within the orbit 
will again ha\c been achieved, but with this difference from the normal stale, 
that the contents of the orbit will have increased in \olutiie owing to the 
c'Mr.i fluid added to it. and the c>cball will be occiqniiig a more forward 
position 

Whin these ewents ha>e occurred, other changes ma> take plate in tin 
orbit, if the edema he considirahlt 'I he muscles ma\ tiegenerntc anti in- 
tojue iii{i!t’‘atcd with Kmplmcjtes ^\n obstacle to \<nf)ns rttiirn, from 
pit'-sjirt of edema mi \eini*, ma} dt\eIo{» which tan aggiav.ite tlu pi< tort 
an<{ priHlncc ihe t}pc of jirtiyrt cxophtlialmo'^ with marked etlema f>f 
i'*' t’ihd a'J'* ttloma aiu! injection ot the tonjuncti\a< 
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Fig 4 Schemata representing the mechanism involved in the production of exoph- 
thalmos The lids, tile eyeball, one muscle and the intra-orbital tissue are represented The 
arrows indicate the direction of pressures and tensions The dots represent the amount of 
fluid in the tissues In Schema N is shown the situation in health The pull of the muscle 
is of the same magnitude as the tissue pressure and balances it, so that the position of the 
globe IS that found in normal persons, indicated in these schemata by the interrupted line . 
Schema A shows the first step in the development of exophthalmos The muscle has weak- 
ened, exerts less tension, indicated by the shortened arrow The tissue pressure therefore 
forces the eyeball forward As this Imppens tissue pressure falls and fluid passes from capil- 
laries to tissue to occupy the spac^ until a new equilibrium is reached with the muscles 
stretched and the eyeball protruding — Schema B In Schema C is shown the situation in 
progressive exophthalmos in whieh a weakened and degenerate muscle cannot withstand the 
tissue pressure and in its turn becomes edematous as do the lids and surrounding tissues 
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The magnitude of the various factors will determine the degree of exoph- 
thalmos Sole}'^"® has shown that exophthalmos progresses after operation 
in a considerable percentage of the cases This can be ascribed to a reten- 
tion of \\ater during the postoperative period Some of the most severe 
cases of exophthalmos appear in patients who have had generalized edema 
during the course of the disease Certain of the patients seen m the Thy- 
roid Clinic of the Massachusetts General Hospital have shown improvement 
in their exophthalmos under the influence of restricted fluid and salt, and 
the administration of diuretics There was improvement but no complete 
cure The eyes did not return to a totally normal position Long-standing 
edema can produce irreversible changes in the form of fibiosis — compare, 
for example, the brawn}' edema of the legs in chronic heart disease, from 
which total recovery would be impossible Also, if Ave consider that the 
extra-ocular muscles are themselves edematous, infiltrated and degenerated. 
It is easy to understand their incapacity ever, to return to their normal length, 
which w'ould be necessary to the complete evacuation of extra w'ater from 
the orbit 

The explanation of exophthalmos in spontaneous myxedema may be 
similar, namely that such patients letain w'ater unduly, and also have w'cak 
muscles Other diseases in wdiich theie is water retention may be accom- 
panied by exophthalmos, as chronic nephritis or hypertension, or in ex- 
perimental chronic i enal insufficiency as showm by Marine 

'I'he exophthalmos produced in myxedematous animals by injections of 
thyrotropic hormone may be explained on the same basis, namely that this 
hormone through its a\ ater-storing action aggraAates the edema alieady 
present In the intact organism, the thyrotropic hormone may lead to 
exophthalmos by tw'O mechanisms, one producing hyperthyroidism and the 
othci caiisinir w'atcr retention The impossibility of producing exoph- 
thalmos b} the administration of thyroid in the normal animal can be cx- 
jilaincd by loss of fat and dehydration of the orbit As a mattei of fact 
tnopluhalnios can take place in animals which ha\c lost w'eight rapidly and 
inteiiscl}, and exophthalmic animals can be benefited by the injection of 
thyioxin as well as by star\atioii or dehydration 

SUMM \RY 

In till*' paper are presented mcasiircmenls of the dcgiee of piotnision of 
tin i\c'> m 126 patients seen in the Tlnroid Chine, 13 of whom had non- 
toxic lunhilar "oitcr^, 3 had thyrotoxicosm with nodular goiter, 58 had 
ilurolnxicosis with difTiisc goiter. 18 had nuxedema following surgery to 
the tlwroid and 3d had spontaneous nnxedema 

l.x^ipluh.dmomett ir measurements were made with a m<;difud Luedde 
cxophtlialmouKier For control the c}cs »)t .^0 normal {icrsous were mea>- 
'I ju* i!p|v*r limn of protrusion m th<s(, m>rmals was found to be 17 5 
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niilhmctcrs Theicfoie in patients any measurement greater than this was 
considered to be exophthalmos 

In all of those patients who had been recognized to have had exoph- 
thalmos dining the active phase of their disease, some degree of it was 
persisting at the lime thereafter when measurements were made 

Patients uho had no histoiy of exophthalmos during the course of then 
disease ga^e measuiemenls within normal limits when examined by the 
author 

The usual forms of tieatment for Graves’ disease, whethei iodine alone 
or f ollou ed by surgery or roentgen ii radiation, seem incapable of complete!) 
abolishing exophthalmos 

Of 34 patients with spontaneous myxedema, 21 had exophthalmos by 
measure 

The thyiotropic hormone is considered not the sole factor in the pro- 
duction of exophthalmos, but rather one among several 

There are some reasons for supposing that in thyrotoxicosis there is a 
tendency toward the production of edema, and that the organism is main- 
tained at the upper limit of its water regulating capacity Gross edema may 
not occur because of the diuretic action of thyroid hormone in excess 

In the production of edema in the orbit, it is believed that the extra- 
ocular muscles play an important idle Under conditions of health they, 
through the tension they exert, maintain a certain intra-oibital tissue pres- 
sure which IS necessary to normal circulation in the orbit In thyrotoxico- 
sis, due to the weakness of the muscles which accompanies it, there is a 
drop in orbital tissue pressure which permits the escape of fluid from the 
vessels This state of affairs also is aggravated by other edematogenic 
factors which are present, namely, increased pulse pressure, decreased os- 
motic pressure, dilatation of capillaries and increased capillary permeability 
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DIGITALIS IN THE PREVENTION OF RECURRENT 
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Chicago, Illinois 

Although digitalis is one of tlie oldest drugs used in specific caidiac 
therapy, and probably the most widely used, there is still some dispute as 
to its indications and value under various circumstances Opinions range 
from tliose recommending that digitalis be administered m all cases of heart 
disease (Christian,^ Cloetta^) to those stating that digitalis has striking 
value only m cases of auricular fibrillation, and here only by slowing the 
^entrlcular rate (Lewis That digitalis slows the ventricular rate in 
auricular fibrillation has been conclusively demonstrated (Mackenzie,® 
Cushny ■*) This may improve the efficiency of the heart and produce strik- 
ing lelief of symptoms In patients with sinus rhythm, however, some still 
question the indications for digitalis administration (Lewis,® Cotton^) 
Recent observations indicate that this drug is effective in relieving con- 
gestive heart failure in a certain percentage of patients with sinus rhythm 
(Pratt,® Christian,® Luten,^® Marvin,“ Harrison, Calhoun, and Turley, “ and 
Gravey and Paikinson 

We ha^e been interested in a different aspect of this problem, viz, 
whether digitalis will, in an ambulatory patient who has recovered from 
cardiac failure, prevent a recurrence of tlie failure Gold and DeGraff “ 
have shown tliat in auricular fibrillation digitalis must be continuously main- 
tained to prevent recurrences of the failure In these cases it may operate 
in pait at least by preventing excessive elevation of the ventricular rate under 
the diumal stresses which the patient may encounter, as shown by Wein- 
stein, Plaut and Katz^® Many textbooks (Harrison,’® Fishbeig,’’ White,’® 
Luten ’®) carry the statement, admittedly empirical, that digitalis should be 
of value in preventing cardiac failure in patients with regular rhythm This 
is in accordance with widespread clinical opinion W e are not aware, how- 
ever, that any objective data have been presented in suppoit of this concept 
It is this concept that we have attempted to study m an objective mannei 

Methods 

Four patients who had previously shown cardiac failure with a regular 
rhythm and who had regained compensation on the usual therapy (bed rest, 

* Received for publication September 21, 1940 

From tbe Cardiovascular Department, Michael Reese Hospital, Cliicago 

Aided by the A D Nast Fund for Cardiac Research and the A B Kuppenhcimcr Fund 
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fluid restriction, salt restriction, diuretics, and digitalis) were under observa- 
tion for a period varying from 31 to 60 weeks Three patients had hyper- 
tensive heart disease and the fourth had arteriosclerotic heart disease All 
were ambulatory throughout the period of study (with one exception who 
during a period of failure was hospitalized), and were kept on a comparable 
regime of activity, salt, fluid and caloric intake, the only controlled variable 
was tlie administration or omission of digitalis, and, when advisable to re- 
lieve heart failure, the intravenous admmistiation of a mercurial diuretic 
The powdeied leaf was the prepaiation used No fixed dosage was em- 
ployed, tlie drug being gi\en so that digitalization was accomplished in a 
week; this usually required 0 3 gm daily for seven days The dose was 
then maintained at a level of 0 1 to 0 2 gm daily After a control period of 
observation on maintenance dosage, the digitalis was omitted and the patient 
obser\'ed for subjective and objective evidence of cardiac failure Upon the 
appearance of heart failuie the patient was treated with whatever measures 
were necessary to restore compensation, after which the same routine was 
repeated The period of intensive therapy to alleviate well-marked con- 
gestive failure never extended over more than two weeks, and was always 
follo\\ cd by a suitable control period on digitalis alone before this drug was 
again omitted Two periods of withdrawal of the drug were observed in 
two patients and three periods in the other two patients Patients were ex- 
cluded from the study who during the course of observation failed to leport 
regularly, were unieliable, or developed conditions known to precipitate 
cardiac failure (acute infections, myocardial infarction, pulmonary infarc- 
tion, thyrotoxicosis, etc ) No case was excluded because of inconsistency 
of 1 espouse to digitalis withdrawal 

The patients were seen fortnightly as a rule, and weie questioned and 
examined for clinical evidences of heart failure In addition to this the fol- 
lowing objectne tests of circulatory status were performed on each visit 
under comparable conditions after a prehminaiy rest peiiod Mtal capacity, 
\enous pressure, response of venous pressure to compression of the right 
upper quadrant of the abdomen, and circulation time The Mtal capacity 
was dctcriuiued in the sitting position, using a McKcsson-Scott bellow'S type 
of lustrumcut which was checked against a water spiromctci The best of 
three cfTorts was taken as the correct reading Venous pressure w'as deter- 
mined by the dncct method, using a simple instrument which wx constructed 
our‘5clves This consists of a Kaufman-Liicr s}ringc to the sidcarm of 
which a 35 cm length of glass tubing of similar diameter and bore wms con- 
nected b\ means of a 1-inch piece of rigid rubber tubing, producing in ef- 
fect .1 36 cm sidearm This sidearm was completeh filled with sterile 3 pei 
tint sodium citrate solution, an l»'<-gaiige needle inseited into an antecubital 
\ein. aiul the plunger withdiawn until just be\ond the orifice of the sidcarm 
riu eiirate solution in the tube wa-v allowed to drop until it rtached a sta- 
i!tJMar\ l«\el Ten eeutimeters above the table top was taken as the /<*io 
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le\el (Lyons, Kennedy and Burwell and the diflfeience between these two 
le^els A\as lead as the venous piessuie In every case we also noted the 
effect on the venous pressure of compiession of the right uppei quadrant of 
^the abdomen foi one minute (Oppenheimer and Hitzig"^) Using the same 
needle, 3 to 5 c c of a 20 per cent calcium gluconate solution * were injected 
as rapidly as possible, the time of injection averaging approximately 1 4 sec- 
onds The time fiom the beginning of injection until the first appearance 
of a sensation of warmth m the mouth or throat was recorded by a stop- 
watch This test was always repeated 60 seconds after all sensation of 
warmth had disappeared, and the average of the two tests taken as the arm- 
lo-tongue circulation time In each patient the amount of solution injected 
w'as ahvays the same The patients were w^eighed at each visit under com- 
parable conditions The resting pulse and respiration were recorded on all 
Msits, and the immediate and delayed (two minutes) effect of a standard 
exercise, wdiich consisted of 10 round tups on a thiee-step platform, was 
observed 

I 

Results 

Our results are shown m chart form in figures 1 to 4 Vital capacity 
determinations w^ere not follow'ed in one patient (P B ) because this patient, 
although very cooperative, could not seem to master the technic required for 
this test The venous pressure is expressed in centimeters of water Rise 
on right upper quadrant pressure represents the increment when this maneu- 
ver was performed, and is expressed in millimeteis of water In no patient 
did we find any consistent significant variations m the respiratory rate, which 
we have, accordingly, omitted fiom the graphs As a rule, we found vari- 
able correlation in the pulse rate, both resting and on standard exercise 
These changes have been indicated in the case of one patient (figure 1), and 
in the other three similar results were obtained The solid line connects the 
resting pulse rates at the various visits The broken lines at each visit repre- 
sent the pulse rate immediately after and two minutes after the standard 
exercise The degree of failure represents our clinical estimation of this 
status on each visit, using 0 as the absence of all signs and symptoms and 
— I — I — ^ as the most severe degree of failure The solid bars at the top 
of the figures indicate the period during which digitalis was being with- 
held The remainder of the figures are self-explanatory 

Patient 1 (R C ), whose chief symptom was dyspnea on exertion, reported ag- 
giavation of this symptom upon withdrawal of digitalis This w^as manifested ob- 
jectively m a very decisive manner by a reduction in his vital capacity (figure 1), and 
at a later stage and to a lesser degree by the appearance of basal rales His circulation 
time also tended to become prolonged during these periods, but varied in a less con- 
sistent manner than did his vital capacity His venous pressure showed very little 
variation However, a rise in venous pressure on right upper quadrant compression 
did appear upon w'lthdraw'al of the diug, this phenomenon tended to precede or 

* Kindly supplied by Sandoz Co 
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coincide with clinical evidence of liver engorgement Neither the resting pulse rate 
nor the response of pulse to standard exercise showed a consistency of lesponse to 
which we could attach any value We found this latter to be true in all of our cases, 
and have, therefoie, omitted it in the other tliree charts 

In patient 2 (H M ) no single procedure mirrored his changing cnculatory status 
as remarkably as did the vital capacity in the first patient (figure 2) During his fiist 
period of digitalis withdrawal, the vital capacity was decreased and the cnculation 
time prolonged, but there was no significant change in venous pressure nor did dini- 
cally observable signs of cardiac failure appear During the second period of with- 
drawal all observations changed concurrent!}', and definite congestive failuie ap- 
peared During the third period all observations showed a tiend in the same direc- 
tion, the most maiked change occurring in the response of venous ptessure to right 



upper qu.tdi.iiu ujitiptosiun After this tune fhgit.nlis, as well ns all other thcr.ip\, 
was of no a%ail, the patient d}ing in the hospital in «;e\erc congestne failure 

I’ntiem 3 ( P B) was followed through two periods of digitalis omission During 
iht first rlinicid Signs of failure of a slight degree developed hut the \cnous picssuie 
•t <1 t'peciall} tlie circul itiun tunc showed earlier and more* in tried changes i figure 3) 
Darit’g the stomd, dt tiinte ch inges ncturred in eenous pressure, circulation tune, and 
il”ucd s{-siun It w IS on this occasion tint hospitah/ation became neccs=ar\ ( ardiai 
ri) jj,,. tM'ijphui} rcsto'ed and this pitnnt thereafter tleetlopid pro- 

'We I 'din lani’rt -p''e digit 'hs pduunistr.itinn I-*iter. esen though she vas 
1 iipt“i’. ;s{ ,''ui Mien iiretis.ie* therapv, sfie died in the ho-pit.d 3^ wtels after th* 
f . ,,, Her vetg’tl tend'd to en’'*'t spdud \..fh the d'giM oi elmiia! 


DIGITALIS IN PREVENTION OF RECURRENl CARDIAC FAILURE 433 


failtnc, probabl}' more neaily so than did any other observation It is noteworthy that 
aftei lier second period of digitalis withdrawal, her circulation times were not elevated 
to a degree conesponding to her venous pressure, clinical signs and weight On her 
last out-patient visit, \\hen the venous pressure was 22 cm and rose 50 mm on right 
upper quadrant pressuie, the circulation time was only 23 seconds, a reading which 
\\ as checked three tunes because of the apparent inconsistency, all three readings being 
within the laiige of 22 to 24 seconds 

Patient 4 (R T ) w'ent out of town twice duiing tlie study In each instance he 
was taking digitalis wdien he left, and continued to do so until his supply ran out He 
1 etumed to the out-patient department, once three weeks after and once four days after 
discontinuing the diiig and on e.ich occasion reported that he had felt perfectly well 



until he stopped the digitalis In his case die vital capacity, venous pressure, cir- 
culation time, w'eight, and clinical degree of failure all tended to run roughly parallel 
(figure 4) However, some discrepancies among die various observations were noted 
betw^een the tw'enty-fourth and twenty-eighdi weeks of the study At this same time 
his cardiac reserve had become so diminished that failure progressed in spite of full 
digitalization Shordy after the completion of the study this patient entered the 
hospital, where his condition could not be improved beyond Class IV functional ca- 
pacity (New York Heart Association 

In treating die congestive failure which follow'ed the diird period of digitalis 
withdrawal in H M (figure 2), die second in P B (figure 3), and both first and 
second in R T (figure 4) mercurial diuretics were used in addition to digitalis The 
maximum quantity used w^as 4 c c over a period of two weeks 
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Discussion 

In every instance signs of cardiac failure appeared following withdrawal 
of digitalis The consistency of this occurrence indicates that the relation- 
ship IS one of cause and effect, and not that of coincidence The evidence 
herein presented offers strong objective support to the current impression 
that digitalis is of value in the prevention of recurrent cardiac failure in 
patients with sinus rhythm We found, however, that as the cardiac re- 
serve of a patient diminished, a stage was finally reached (patients 2, 3, 4) 
where digitalis was no longer effective in preventing the development of 
congestive failure The serious outcome when this supervened — ^two pa- 
tients died, and the third is left in an irreversible Class IV functional ca- 
pacit)' — suggests, even from such a small series, that when a patient who 
previously responded fails to respond to digitalis therapy, the prognosis is 
grave One must, of course, eliminate infections, thyrotoxicosis, etc , which 
diminish responsiveness to digitalis 

Although not the direct object of the study, our data suggest that digi- 
talis also has value in restoring compensation in patients with sinus rhythm 
when cardiac failure had occurred Thus, in six of the ten instances in 
which signs of failure developed upon digitalis withdrawal the resumption 
of digitalis administration produced a recession of these signs to the point 
of restoration of compensation The four remaining instances do not ne- 
gate this finding, because the mercurial diuretics were started simultaneously 
with the digitalis, and were not gnen as a final resort after digitalis had 
been tried alone We administered both together at these times because 
we deemed it advisable to alleviate the patients’ congestive failure as speed- 
ily as possible Our evidence regarding the efficacy of digitalis m alleviating 
congestive heart failure m patients w'lth sinus rhythm conforms to that pre- 
sented by other investigators, ’= adding only the concept that this 

action may be produced in ambulatory patients We must point out, how^- 
t^er. that in those instances m w'hich digitalis alone lelieved the cardiac fail- 
ure, the latter was of rclativcl}' mild degiec We have no evidence regard- 
ing the comparatne ^ahle of digitalis relative to other measures w'hich might 
hn\c been used, nor do we have evidence that digitalis alone can alleviate a 
degree of congesti\c failure m these ambulator}' patients 
We did not attempt to study the mode of action of digitalis This is 
Itself a disputed (jiiestion (Harrison,’” Peters and \'isscher,''' Katz et al 
.Stewart tt al .= Gold and Cattell *'') Nothing in our data easts any light 
upon this problem, and our results arc compatible with the opinions of arn 
of these iinestigators 

The rejKMted fortnight!} obsereations o\er a period of months, as the 
^ntients Were developing an<i recovering from cardiac failure, offered an 
jwtlhnt opportunitv to evaluate the \arious circulator} te>ts cmplo}ed 
* br exp* rieui'* ludirate'* that no ''ingle itsi uniforml} consistent iti 
dietin'/ the e'tr!u*.t circulator} change'-, although the (omlnned data provtd 
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salisfactoiy in following the changes in circulatory status The response 
of ^enous piessurc to right upper quadrant compression showed changes in 
patient 1 in the absence of marked dianges m the venous pressure itself, 
but at times in the other patients its results were at variance with 
those of the other tests In patient 3 it is notable that the circulation time 
in the latter weeks showed relatively little change in comparison with the 
other findings indicating failure of the heart In patient 1 the reverse is 
true, the circulation time being prolonged m the latter weeks out of pro- 
portion to the other findings The discrepancy m time relationship of the 
changes occurring between the twenty-fifth and twenty-eighth weeks m 
patient 4 has also been previously mentioned We heartily recommend the 
use of these various tests in studies of tins type m which objective data which 
can be presented and evaluated are desired, and a trend rather than a single 
determination is sought In routine clinical practice, however, their value 
should be more limited because only seldom does one gam information from 
them that cannot be obtained from careful anamnesis and examination of 
the patient Noi would we advise tliat the status of the circulatory system 
be judged by the results of any one of the tests at any one time — m our 
hands, at least, the results have not proved sufficiently reliable The various 
tests which we ha\e used require training in their performance and are just 
as subject to personal interpretation as is the simple clinical examination 
When used, they should be correlated with all other available data Each 
of these tests is subject to other variations in cardiovascular dynamics be- 
sides heart failure, and hence cannot be used as a sole measure of the pres- 
ence or degree of heart failure Nevertheless, our assembled data show 
deal I}' that a trend toward congestive failure occurred each time digitalis was 
withdrawn 

A complication such as acute infection, myocardial infarction, thyro- 
toxicosis, etc , may precipitate heart failure in a patient whose cardiac re- 
serve has previously been unimpaired It is also possible that recovery from 
such an episode may be so complete that the cardiac status may return ap- 
pioximately to its previous level All of our patients, however, had de- 
veloped congestive failure in the natural course of their disease, indicating 
that the leserve of their hearts had become markedly diminished It does 
not follow from the evidence we obtained that digitalis should prove of 
prophylactic value m patients with little reduction in cardiac reserve, the 
objective procedure used in tins study is not suitable to determine the value 
of digitalis in patients in whom cardiac failure is not so imminent The use 
of tins drug in the latter type of patient is still a matter of empirical judg- 
ment 

Summary and Conclusions 

1 Four ambulatory patients with sinus rhythm, who had previously 
shown congestive heart failure, were studied for periods varying from 31 to 
60 weeks. Each was kept on a comparable controlled regime of activity, 



436 M SOKOLOW, II B WEINBERG, J L PLAUT, AND L N KATZ 


salt, fluid, and caloric intake The only variable was the administiation or 
omission of digitalis 

2 In every instance cardiac failuie recurred when digitalis was with- 
drawn We conclude, therefoie, that the administration of digitalis tends 
to prevent the development of failure m patients with sinus rhythm Digi- 
talis also proved to be of value in relieving the congestive failure produced 
m these ambulatory patients by withdrawal of this drug 

3 In three patients the cardiac reserve finally became so diminished that 
ineA’^ersible cardiac failuie occurred in spite of all therapy 

4 The objective measurements of vital capacity, venous piessure, le- 
sponse of venous pressure to right upper quadrant compression, circulation 
time, and weight, when correlated with the clinical findings, pioved to be of 
value in following the trend of the circulatory status 

5 Continuous digitalization is of value m preventing recurrences of 
cardiac failure in ambulatory patients with sinus rhythm It is unwise to 
omit this drug in patients with diminished cardiac reserve who have previ- 
ously shown failure, even though the patient is free of symptoms 
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GAUCHER’S DISEASE*' 


I. A CASE WITH HEMOLYTIC ANEMIA AND MARKED THROM- 
BOPENIA; IMPROVEMENT AFTER REMOVAL OF SPLEEN 

WEIGHING 6822 GRAMS 

By Harry Mandelbaum, M D , F A C P , Louis Berger, M D , F A C S , 
and Max Lederer, M D , Brooklyn, New York 

II LIPID ANALYSIS OF THE GAUCHER’S SPLEEN 

By Albert Edward Sobel, B S , Ch E , A M , Ph D , and Irving Allan 

Kaye, BA, M Sc , Brooklyn 

Part I A Case with Hemolytic Anemia and Marked 

Thrombopenia 

The subject of Gaucher’s disease continues to occupy a fairly prominent 
position in the medical hteiature of recent years The disease is not rare, 
although the total number of cases reported is not large The following 
case is of special interest, first, because it is another instance of Gaucher’s 
disease recognized in the fifth decade, second, because of the presence of an 
active hemolytic anemia necessitating recourse to splenectomy The spleen 
removed is the second largest ever to be reported, and probably the largest 
specimen that ever taxed the skill of a surgeon 

Case Report 

Fnsl Advnssioii J H, 39 years of age, fiist enteied the Jewisli Hospital on 
April 13, 1936 His family history was entirely negative His past histoiy revealed 
that he had had typhoid fevei in 1921, he had been told then that his spleen was 
enlarged In 1927, he was operated on for acute appendicitis , the surgeon then noted 
that the spleen reached almost to the umbilicus Since 1932, he had suffered from 
recurrent attacks of weakness due to anemia, with appaient improvement following 
the use of iron and liver preparations In 1934, he developed ragweed hay fevei , 
attacks had recuired annually since tlien In 1934 an ulcer formed on the inner 
aspect of the left leg at the junction of the lower and middle thuds, it had not healed 
up to the time of admission 

He entered the hospital because of weakness, palloi and soieness in the left leg 
Weakness and fatigability had been manifest for a few weeks, and of late, shortness 
of breath had attended moderate physical effort He had noted an increasing pallor 
and thought he was somewhat jaundiced He was positive in the assertion that the 
girth of his abdomen had steadily increased during the preceding two years 

On admission, the temperature was 1002° F and the pulse rate was 86 pei 
minute The blood pressure \ias 128 systolic and 66 diastolic The patient's ap- 

* Rtcci\c(l for publication September 5, 1940 
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pearancc was sinking, the skull w-as oxj cephalic (towei -skull) , the toiso was bairel- 
shaped with its greatest diametci at the level of the sixth to the ninth ribs, and the 
arms, legs and face appeared thm and atrophied The sclerae were not icteric Ir- 
regular w'edge-shaped pingueculac w’ere present The skin was pigmented by a 
patcliy bronzing more marked on the exposed surfaces The anterior aspect of each 
leg w’as likewise deeply pigmented, and on the left leg an irregular deep ulcer, 5 cm in 
diameter, was noted IS cm above the ankle The spleen, smooth and hard, extended 
on tlie right to the midclavicular line and below to an inch above the pelvic brim, 
the liver w'as not palpable 

Laboratoiy Data Blood study erythioates, 2,800,000 pei cu mm , hemoglobin, 
49 per cent (Dare) , leukocytes, 8,200 per cu mm , polymorphonuclear neutrophiles, 
45 per cent, small lymphocytes, 53 pei cent, monocytes, 2 per cent, moderate amsocy- 
tosis and poikilocytosis An occasional microcyte was noted which appeared spheri- 
cal in w'et preparations Reticulocytes, 3 per cent , coagulation time, 5 minutes , bleed- 
ing time, 2% minutes Ihe fragility test showed 


Hemolysis begins 
Hemolysis complete 


Washed 

Patient 

Unwashed 

Cells 

Washed 

Control 

Unwashed 

044 

0 46 


044 

0 44 

0 32 

0 32 


0 33 

0 34 


Chemical examination of the blood sugar, 109 mg per cent, urea nitrogen, 21 8 
mg per cent, creatinine, 1 3 mg per cent The cholesterol was low (102 mg per cent) 
The icterus index w'as 9, the Van den Bergh, direct, delayed positive, indirect, 175 
units The urine contained no bile, urobilinogen was present in normal amounts 

He received a high calonc-high vitamin diet, liver parenterally and iron by 
mouth A diagnosis of hemolytic anemia was made, the etiology was not established 
Congenital hemolytic jaundice and Gaucher’s disease were considered as possible 
causes He left the hospital feeling stronger The soreness of his left leg had 
abated but the ulcer had not improved Parenteral liver injections were continued 
once weekly for four montlis, the hemoglobin was raised to 84 per cent and the red 
blood cell count to 4,100,000 per cu mm 

In October 1938, m spite of careful adherence to diet and medication (liver and 
iron), he again complained of increasing weakness, pallor and shortness of breath 
The spleen filled most of his abdomen, extending to just beyond the mid-claviculai 
line on tlie right and dipping into the brim of the pelvis below The liver was not 
palpable He was seen in consultation ivith Dr Nathan Rosenthal on October 26, 
1938, the hemoglobin was 51 per cent (Dare) , the erythrocytes, 4,400,000 per cu mm 
The leukocytes were 24,200, the platelets, 70,000, polymorphonuclear neutrophiles, 53 
per cent, eosinophiles, 1 per cent, lymphocytes, 41 per cent, monocytes, 5 per cent, 

1 eticulocytes, 5 per cent An occasional microspherocyte was seen The icterus index 
was 10 Bone marrow smears taken from the sternum on two occasions failed to 
show? Gaucher cells, there was a marked preponderance of normoblastic elements, the 
mj'elograms w^ere characteristic of hemolytic anemia 

Second Admission The patient reentered tlie hospital November 17, 1938, a 
year and a half after his first admission His complaints were essentially the same, 
the ulcer on his left leg had not healed He appeared weaker and more emaciated 
The pigmentation was deeper, a slight icteric tint was noted in the sclerae and the 
Pingueculae were more prominent The anemia was marked A loud systolic mur- 
mur 'was heard over the mitral and pulmonic areas The lungs were dear The 
spleen occupied most of the abdomen The liver could not be felt The pigmenta- 
tion of both legs w'as deeper and extended to just below tlie knees The ulcer on the 
left leg measured 3 cm in diameter and cm in depth 
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Laboiatory Data Blood study erythrocytes, 2,600,000 pei cu mm , liemoglobin 
40 per cent (Dare) , leukocytes, 11,000, polymorphonuclear neuti ophiles, 46 per cent, 
band forms, 5 per cent, lymphocytes, 37 per cent, monocytes, 1 per cent A few micro- 
spherocytes were again seen The blood platelets were 20,000 per cu mm The fragil- 
ity test showed 

Patient Control 

Washed Unwashed Cells Washed Unwashed 

Hemolysis begins 0 44 0 42 ' 0 44 0 44 

Hemolysis complete 0 28 0 30 0 30 0 28 


Sternal puncture was done by Dr M Morrison, the myelograms failed to show any 
Gaucher cells, there was evidence of marked leukogenic and erythrogenic activity 
The Kline test with blood was negative Chemical examination of the blood 
showed 89 mg per cent of sugar and 173 mg pei cent of urea nitrogen The 
icterus index was 17 The blood cholesterol was unusually low, 87 mg per cent, of 
which 28 per cent was estimated as free cholesterol The blood phosphorus was 3 mg 
per cent and the phosphatase, 3 units per 100 cc The prothrombin time (Howell’s 
method), was 10 minutes, compared to 6 minutes for the control Renal tests showed 
normal function, the urine contained no bile, and urobilinogen was present m normal 
amounts in the urine 

An adrenalin test was done to test the contractability of the spleen The result 
IS 1 ecorded in table 1 

I 

Table I 


1 imc 

Hgb 

(Dare) 

Erythrocytes 
Millions per 
cu mm 

Leukocytes 
per cu mm 

PMN 

% 

Bands 

% 

PME 

% 

Lymph 

% 

Mono 

% 

2 00 

45% 

2 7 

11,250 

64 

7 

2 

25 

2 

2 10 


Adrenalin chloride, 1 

1000 , m 

VII, injected subcutaneously 


2 25 

50% 

2 75 

12,750 

52 

4 

0 

40 

4 

2 40 

50% 

2 75 

20,900 

33 

0 

0 

65 

2 

2 55 

50% 

3 25 

16,500 

38 

4 

0 

56 

2 

3 10 

47% 

3 05 

13,600 

48 

4 

2 

42 

4 

3 40 

47% . 

3 25 

13,850 

66 

4 

0 

30 

0 

4 10 

52% 

2 83 

12,900 

62 

0 

2 

34 

2 


The maximum contraction of the spleen occurred at 2 35 (25 minutes after the injection 
of adrenalin) The transverse diameter of the spleen, measured at its widest portion, was 
reduced 85 cm 


Roentgenogiaras of the heart and lungs showed nothing remarkable The bones 
'\ere carefully studied, tlie lowei dorsal and lumbar vertebrae were normal The 
humei 1 were negative except for slight broadening of the lower end of the shaft No 
deforinitj^ of the cortex or medulla could be demonstrated The long bones of the 
lower extremity weic noimal except for a slight increased density of the cond)des 
of the femoia and of the tibial tubeiosities A slight broadening of the lower ends 
of the shafts of both femurs was noted 

hiiptcsstou The degree of anemia had inci eased progressively during the four 
\\ceks preceding his admission, it was associated with a leukocytosis and an increased 
icterus index, the myelograms showed active ervthi ogenesis These facts constituted 
CMdcnce of an actne hemolytic anemia Was it on a basis of congenital hemolytic 
jaundice’ The family history was negatne, microspherocytes ^\cre only occasionally 
found and the fragility of the red blood cells ^\as not appreciably altered The “to\\er 
'•kull ’ the presence of a chronic ulcer on his leg and an acholuric icterus m a swarthy 
indiMdual fa\ored this concept Gaucher’s disease seemed, however, more probable. 
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the niottlcd bron7e pigmentation witli sjnimetncal brownish-black discoloration of the 
anterior aspect of both legs, tlie tremendous spleen and the thrombopenia were sug- 
gestive However, repeated myelograms failed to show any Gaucher cells, and the 
roentgen-iaj studies were not conclusne 

In the presence of an inci easing hemolytic anemia and a maiked depression of the 
platelets, it was agreed that splenectomy was indicated 

Spicucciomy was done on November 11, 1938, by Dr Louis Berger Anesthesia 
(closed ether piimaiih, oxjgen as indicated) Incision a left rectus incision extend- 
ing from the costal arch close to the xiphoid to w'lthin 3 inches of the inguinal ligament, 
about 20 inches long The spleen occupied most of the abdomen , it extended to tlie 
right niidclaMcular line, reached high under the diaphragm, and below it dipped 
beneath the pelvic brim Numerous adhesions w'ere encounteied The splenic 
pedicle was short, the vessels w'ei e ver3'^ large, each the width of a finger The gall- 
bladder was distended, no stones could be palpated The liver appeared slightly 
enlarged but not abnormal in appearance Considerable bleeding attended the removal 
of tlie spleen, leading to shock, which was successfully combated with a continuous 
lenocljsis of glucose and saline solutions and a transfusion of 1000 cc of citiated 
blood 

Postopeiative Cow sc The patient reacted w-ell, the pulse and blood pressure 
were normal wnthin 24 hours Convalescence w'as uneventful and he was discharged 
from the hospital on December 7, 1938 Changes in tlie hemograms before and after 
splenectomy are recorded in table 2 A sternal punctuie was done on December 4, 
1938 Dr Morrison again failed to find any Gaucher cells 

Chemical Studies of the Blood On November 23, the icterus index was 16 1 , the 
Van den Bergh direct, delayed , indirect, 1 26 units per 100 c c blood serum On 
No\ ember 30, the icterus index w'as 34, the Van den Bergh direct, negative, the 
indirect, 0 35 units per 100 c c blood serum Cholesterol On November 23, total, 89 
mg per cent, 23 per cent as free, cholesterol on November 30, total, 146 mg per cent, 
40 per cent as free On November 30, the blood calcium was 9 8 mg per cent, the 
phosphorus w^as 5 2 mg per cent and the phosphatase was 6 8 units pei 100 c c 

Pathological Report (Dr Max Lederer ) Gi oss The spleen measured 38 by 
24 by 13 cm and weighed 6822 giams The external surface was nodulai, smooth 
and glistening and conformed to the original shape of a spleen Scattered throughout 
W'ere numerous fiiin nodules which on section appeared as irregular gray areas, up to 
2 cm in diameter and w'dl demarcated from the surrounding tissue The spleen 
W'as divided into lobules of different size by tlnn and broad gray streaks , some of these 
lobules projected slightly above the cut surface Throughout there was a honey- 
combed appearance of the parendiyma, and spaces up to 0 3 cm were filled w'ltli 
blood The blood vessels were piommeitt and distended with blood The Mal- 
pighian corpuscles could not be recognized 

Mtooscopic The usual cytoardntecture of the spleen was obscured and not 
readily discernible The capsule and the trabeculae were definitely tlnckened The 
Malpighian bodies were not evident excepting in occasional areas where they appeared 
as small oval masses Throughout the preparation, the sinuses were markedly dis- 
tended, many were so distended as to give an angiomatous picture, the sinuses were 
lined witli endothelial cells Within the distended sinuses w'ere large cells con- 
taining one or more vesicular nuclei and abundant cytoplasm in whicli linear streaks 
could be seen In other cells, die nuclei were placed near the periphery or were ab- 
sent These Gaucher cells varied greatly in size, and in different areas m their num- 
ber as w'ell Small hemorrhagic foci w'ere noted In some aieas there were foci 
of dense hyalinized fibrous connective tissue w'lth scattered purple blue staining 
deposits (calcium) Scattered throughout the preparation were accumulations of 
mononuclear cells containing golden-biowm granules m their cj'toplasiii Witli the 
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Perl stain, iron pigment was seen lying free in the tissue as well as ivithin these laige 
mononuclear cells, occasionally, iron pigment in small amounts was noted within a 
Gaucher cell With the Laidlaw connective tissue stain, a fine reticulation was seen 
traversing the preparation, forming dense masses in the trabeculae Mici ochemical 
stains suggested the lipid in the cells to belong to the kerasin type lather than tlie 
phosphatid. Diagnosis Splenomegaly, lipoid histiocytosis of the Gaucher type 

Liptd Analysts of the Spleen See supplement 

Subsequent Couise He continued to improve Thiee months after his opera- 
tion, he returned to work for the first time in five years The ulcer on his leg 
healed shortly after he left the hospital and has not recuried At the end of six 
months, he weighed 208 pounds (he weighed 153 pounds when he had been dis- 
charged from the hospital) , his general appearance had changed, his skin was fair, 
his face and extremities weie well rounded, and the lower thoracic bulge was not 
as conspicuous On May 25, 1940, he weighed 227 pounds, his skin was fair but the 
pigmentation of the legs was still evident The blood count was normal (table 2) 
Roentgenograms of all tlie bones show no changes fiom those previously taken 
The Pingueculae had completely disappeared He was manied m June 1940 


Table II 


Date 

Hfib 

(Dare) 

% 

Erythrocytes 
Millions per 
cu mm 

Leukocytes 
per cu mm 

PMN 

% 

Bands 

% 

PME 

% 

PMB 

% 

Lympli 

% 

Mono 

% 

Platelet® 
per cii 
mm 

11-17 


2 65 


47 

5 


2 


9 


11-18 

47 

2 78 


51 

3 


0 


7 

H Duiu 

11-21 

45 

27 

11,250 

52 

5 


0 


2 

K Bum 

11-22 

Splenectomy Transfusion 100 c c atrated 






11-23 

45 

2 92 


74 

9 

0 

0 

17 

0 


11-25 

59 

2 95 


83 

0 

0 

0 

8 

9 


11-26 

45 

2 82 


64 

2 

2 

0 

24 

8 


11-28 

45 

2 54 









11-30 

42 

3 2 








760,000 

12-2 

47 

2 85 









12-6 

53 

2 73 









12-15 

64 

3 8 


65 

3 


0 

25 



12-29 

82 

43 

7,400 

64 

2 


0 

28 


340,000 

1-15 

88 

44 

7,100 

67 

3 


0 

29 

1 

310,000 

2-15 

91 

47 

6,400 

65 

2 


0 

28 



3-18 

98 

5 1 

6,200 

58 

0 


0 

37 



5-14 

97 


6,100 

62 

2 


0 

32 


240,000 

6-16 

97 

5 2 

6,900 

68 

3 


1 

23 

■■ 

210,000 

5-25 

98 

53 

5,400 

61 

3 

2 

1 

29 

II 



Preoperative and postoperative blood studies Patient received a transfusion imniedi- 
.itelv following splenectomy He had received no hematinics Note the thrombopcnn before 
operation 


Discussion 

Gaucher ^ first described the disease in 1882 as a primary epithelioma 
of the spleen Mandelbaum and Downey in 1916 established this condi- 
tion as a metabolic disturbance In 1924, Lieb and Epstein,® by chemical 
analyses of Gaucher spleens, show'ed that kerasin, a cerebroside, was the most 
important lipoid constituent 

Gaucher’s disease is regarded as a non-hereditary, congenital familial 
disease linked amiIi a constitutional factor involving a disturbance in lipoid 
metabolism , one of the primary xanthomatoses 
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A classical description of the disease was presented by Mandelbaum and 
Downey in 1916 “ Gaucher’s disease begins usually in childhood or infancy, 
often affects several members of a family of the same generation and is 
characterized by progressive mciease m the size of the spleen which fre- 
quently enlarges to an enormous size, and by subsequent enlargement of the 
livei A characteristic discoloi ation (biownish-yellow) of the skin is pres- 
ent, usually confined to the exposed parts of the body (the face, neck and 
hands) and a peculiar yellowish, wedge-shaped thickening of the conjunc- 
tnae of both sides of the cornea, is seen ” (pingueculae) 

Some doubt has been cast on the non-hereditary character of the disease 
by Anderson ‘ who studied a family m which there was the possibility of 
transmission through an unaffected male to four of his daughters 

Gaucher’s disease shows a predilection for those of the Jewish race It 
occurs in females twice as often as in males The condition is usually 
discovered in childhood, Horsley et al “ reviewed 71 cases from the litera- 
tuie and noted that 56 per cent of the cases had been recognized before the 
age of eight Wechsler and Gustafson’s patient was 68 years old 

The onset is insidious In some, constant abdominal discomfort may 
cause them to seek medical advice at whicli time a large spleen is discovered 
Involvement of the bones may be heralded by pain, occasionally severe enough 
to resemble osteomyelitis (Capper et al ®) Pick has described a type 
predominantly osseous, he reported two sucli cases m brothers On roent- 
gen-ray studies, the bones appear less opaque because of a deficiency m cal- 
cium Occasionally, the shafts of tlie long bones present a picture of an 
apparently reduplicated cortex Welt et al found the earliest change to 
be a fusiform expansion of the lower one-third of the femur (the Erlen- 
meyer-flask-like femur) 

The splenic enlargement is the important feature of Gaucher’s disease 
In Pick’s cases, the average size for children between the ages of 5 to 14 
was 1800 gm , the average size for adults was 2700 gm , normally the 
weight of the spleen ranges from 150 to 160 gm“ Pick^® refers to the 
largest spleen he had observed as weighing 8100 gm In the case repoited 
by Horsley et al ,® the spleen weighed 5890 gm 

A diffuse or spotty pigmentation especially marked on the exposed pai ts 
IS of frequent occurrence Bloom et al ■ emphasized the presence of sym- 
metrical aieas of pigmentation involving the anterior aspect of the legs in 
a number of their cases , occasionally an ulcer formed The pigmentation is 
an expression of a general hemochromatosis which is constantly present in 
this disease The bilateral conjunctival pingueculae are likewise evidence of 
the hemochromatosis , it was noted m 14 of the 89 cases reviewed by Hoff- 
man and Makler ® 

The blood clianges, according to Pick,“ consist first of a leukopenia 
which may be due to a decrease in the polymorphonuclear neutrophiles or 
the lymphocytes , then there follows a moderate hypochromic anemia 
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Thrombocytopenia is a constant feature and may be obsei ved early Marked 
evidence of myelophthisis may eventuate due to crowding of the bone mar- 
row by Gaucher cells Gaucher cells have never been observed in the pe- 
ripheral blood but their recognition in the bone marrow smear is almost a 
constant finding Hemolysis is of common occurrence , it is a factor in the 
production of the anemia and is the source of hemosiderin that is widely 
deposited (hemochromatosis) The blood platelets may be strikingly di- 
minished and in tlie terminal phases of the disease, purpuric manifestations 
are not unusual However, it is speculative to assume a direct relationship 
between the thrombocytopenia and these hemorrhagic tendencies (Eagle *) 

The origin of the Gaucher cell is not definitely known Mandelbaum 
and Downey and Kettle stated tlieir conviction that it probably arises 
from the reticulum cell Erf “ studied fresh Gaucher cells as seen in supra- 
vital preparations and found that morphologically they are similar to reti- 
culum cells Pick^® took exception to the inclusion of Gaucher’s disease 
as a reticuloendothelial disease or a histiocytomatosis, because, “ m addition 
to the reticulum cells of the liver and spleen, the parent cell includes also the 
connective tissue cells of the blood vessels of the adventitia and periadventitia 
and, in addition, the cells of Glisson’s capsule ” 

Pathology The primary pathologic feature is the Gaucher cell “ They 
have a distinctive appearance , tliey are fibrillated and show a characteristic 
longitudinal streaking They are often elongated and fused into long 
strands The nucleus, multiple as a rule, is often irregular in outline, ec- 
centric m position and wrinkled m appearance ” As many as 21 have been 
encountered in one cell The cells measure from 20 to 80 p. in their largest 
diameter The large cell infiltration is usually limited to the spleen, liver, 
lymph nodes and bone mairow, an instance of renal invasion was reported 
by Horsley et al ” In the spleen, the venous sinuses are lined by Gauohei 
cells, obliterating the Malpighian corpuscles and crowding the normal pulp 
cells into enveloping bands Similarly, the parenchyma of the liver may 
be “ciowded out,” the liver lobules disintegrated and a peculiar cirrhotic 
thickening of Glisson’s capsule may occur Hemosiderin is deposited 
widely. It is found in tlie cells of the splenic trabeculae, in the endothelial 
cells of the venous sinuses (histiocytes) and in the Gaucher cells as well 

T)eatinent Potter and McRae’® repoit apparent improvement and 
decrease in the size of the spleen following the continued oial administia- 
lion of Iner extiact Pick would limit splenectomy only to those cases in 
which anemia is prominent, a hemorrhagic diathesis is manifest or a Ire- 
niendous spleen is producing mechanical obstructive symptoms I*Ie noted 
mvohement of the osseous system, beginning and progressing rapidly aftei 
splcnectonn This also occurred in the case reported by Melamed anrl 
( hcster “ There has been no enthusiasm for the results following irradiation 
of the spleen 

Case DnciiKsiou The problem presented for diagnosis was one of 
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liemoljtic anemia complicating a tiemendous splenomegaly The patient 
presented a typical lowei skull , hemolytic activity was evidenced by an in- 
creasing anemia, a leukoc) tosis, increased er 3 dhiogenic activity of the bone 
marrow and an increased icterus index, an occasional microcyte that ap- 
peared spherical on wet picparations, was seen, all favored a diagnosis of 
congenital hemolytic jaundice On the other hand, the tremendous size of 
the spleen, the general pigmentation of the skin, the symmetrical pigmenta- 
tion of his legs and the piominent pingueculae seemed conclusive of Gauch- 
er’s disease A marked thrombocytopenia was considered as an added char- 
acteristic The loentgen-iay studies of the bones were not conclusive Re- 
peated myelograms failed to reveal a single Gaucher cell after careful search 
It nas remarkable that with a depiession of the platelets to 20,000 per cubic 
millimetei there were no purpuric manifestations Liver extract, for a 
number of years, had apparently been able to maintain a fair hemic state 
However, in the several months preceding his second admission to the hos- 
pital, it proved unable to interrupt tlie progress of an increasing hemolytic 
anemia It was agreed tliat splenectomy was indicated Following the re- 
moval of the spleen the hemoglobin and red blood cell values progressively 
improved, to readi normal in five months and have continued so since Ex- 
cepting for the areas on his legs, pigmentation is no longer evident, his skin 
IS fair and the pingueculae have disappeared Subsequent roentgen-ray 
studies of the bones (19 months after splenectomy) show no evidence of 
bone lesions The liver has not enlarged An ulcer of his leg, of years’ 
duration, promptly healed, and has not recurred Unusually low blood cho- 
lesteiol values were obtained before operation 

Summary 

A case of Gaucher’s disease in a man of 41 has been presented Livei 
extiact which had apparently been helpful in maintaining a fair hemic level, 
ultimately became ineffective An active hemolytic anemia was the indica- 
tion for splenectomy, by means of which a remission was induced The 
spleen weighed 6822 gianis The patient has shown remarkable continued 
improvement since the operation, including the disappearance of the jjingue- 
culae and the general pigmentation 
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Part II Lipid Analysis 

Recently our attention was called by Dr Harry Mandelbaum to the fact 
that a spleen would be removed from a patient suspected to be suffering 
from Gaucher’s disease This gave us an opportunity to survey the litera- 
ture and select a method for the lipid analysis of the spleen before its actual 
removal from the patient Analyses on freshly removed Gaucher’s spleens 
are lare, most have been performed on formaldehyde-fixed specimens It 
has been shown that specimens so preserved undergo changes in their lipid 
composition ^ 

The method selected for the analysis was based upon that of Sobotka, 
Glide, Reiner and Tuchman Our procedure differed in that we extracted 
.ill the lipids first and fractionated them subsequently, whereas Sobotka and 
his associates fractionated by extracting with preferential solvents 

The general scheme of analysis involved a preliminary extraction of the 
fresh spleen with hot alcohol followed by ether The combined extracts 
were iiuiified li) re-solution in hot absolute alcohol and absolute ether in 
order to elnnin.ite inorganic material Cerebrosides and phospholipids were 
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separated fiom sterols and neutral fat by the addition of acetone to the resi- 
due left after evaporating the absolute alcohol and ether, the cerebrosides and 
phospholipids being insoluble in this solvent These two fractions were then 
analyzed for nitrogen, phosphorus and free and total cholesterol 

In the calculations, the phosphoius values were assumed to be derived 
from lecithin Estenfied cholesteiol was assumed to be cholesterol oleate 
The difference between the weights of the acetone-soluble residue and the 
combined weights of phospholipids, cholesterol and cholesterol esters was 
assumed to be neutral fat and fiee fatty acids The difference between the 
weights of the acetone-insoluble fraction and the phospholipids was ex- 
piessed as the cerebroside fraction The method of isolating the kerasin 
from the spleen and its properties was described m a separate paper ® Pure 
keiasin was isolated from a large weight of spleen and its identity proved 
by the selenite plate test and the formation of the methyl ester of ligno- 
ceric acid on acid hydiolysis in methyl alcohol 

Procedure 

Fifty grams of finely hashed spleen, which had been preserved in a well- 
sloppered bottle by the addition of a few drops of chlorofoim, were sus- 
pended in 100 ml of boiling 95 per cent alcohol The suspension was re- 
fluxed one hour and then filtered while hot into a weighed beaker The 
alcoholic filtrate was evaporated to dryness at 60° C according to Kirk et 
al This procedure was repeated nine times more, making 10 extractions 
in all The residue was then further extracted an equal number of times 
with 100 ml portions of ethyl ether The ethereal filtrates were collected 
in the same weighed beaker whicli was reweighed after evaporating the ether 
to dryness The lipid-free splenic residue was dried at 100° C for a few 
hours and weighed This weight and the weight of the material in the 
weighed beaker represent the dry weight of the spleen 

To puiify the lipids extracted, the residue in the beaker was reextracted 
with boiling absolute alcohol and filtered The filtrate was collected in a 
weighed beaker The residue was washed several times with boiling abso- 
lute alcohol and finally with absolute ether The combined filtrates were 
then evaporated to dryness at 60° C The weight of this extracted material 
was taken to represent the lipid content of the sample , 

The lipids were fractionated by extraction with boiling acetone The 
material insoluble in boiling acetone was washed seveial times with succes- 
sive portions of boiling acetone and then dried in a vacuum desiccator and 
weighed The acetone filtrate was allowed to cool down to room tempera- 
ture and the slight precipitate which formed was separated by filtration and 
added to the acetone-insoluble fraction It was then washed thoroughly 
with cold acetone, dried at 60° C and weighed The acetone washings, col- 
lected in a weighed beaker, were evaporated to dryness and the beaker re- 
weighed 
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Weighed amounts of each fraction were dissolved in benzene and made 
up to a definite volume Aliquots were then taken for the following 
analyses 

1 Phosphorus, determined by the method of Fiske and Subbarow ^ 

2 Free and total cholesterol, determined by the method of Kaye ® 

3 Nitrogen, determined by the metliod of Stover and Sandin 

The results are presented in tables 1, 2, and 3 


Table I 

Major Fractions of Gaucher’s Spleen 


Per Cent Solids 

Per Cent Lipid 
in Solids 

1 % Distribution of Lipids 

Soluble in Cold 
Acetone 

Insoluble in Cold 
Acetone 

Soluble in Hot, Insol- 
uble in Cold Acetone 

25 1 

17 6 

29 1 

68 9 

20 


Table II 

Per Cent Composition of Lipid Fractions 


Fraction 

Free 

Cholesterol 

Estenfied 

Cholesterol 

Phosphatides 

Balance (Neu- 
tral fat +acids) 

Balance (Cerc- 
brosides) 

Soluble in acetone 

25 6 

67 

12 2 

55 5 


Insoluble in acetone 

0 

0 

46 7 


53 3 


Table III 


Lipid Fractions in Fresh Gaucher's Spleens Per Cent Composition of Total Lipids 



Free 

Cholesterol 

Estenfied 

Cholesterol 

Phosphatides 

Neutral Fat 
and Fatty 
Acids 

Cerebrosides 

Present authors 

mam 

20 

36 2 

16 5 

37 6 

Sobotka et al 

11 6 

05 

177 

33 6 

36 6 

Three Gaucher spleens 

65 

75 

33 5 

26 4 

26 1 

40 

10 2 

21 9 

35 6 

27 9 

Average of 3 control 
spleens, Sobotka et al ” 

10 7 

1 5 

41 5 

26 9 

21 0 


The percentage lipid on the dry basis as seen in table 1 is less than that 
observed by most workers in adults suffering from Gaucher’s dis- 
ease This difference, however, may be due in part to the fact that 

the spleen lipids were purified in our case from most inorganic substances 
by reextraction of the lipid extract with anhydrous alcohol and ether The 
nitrogen content of the acetone soluble fi action was 2 43 per cent This 
amount is higher than would be required for the phosphatides , thus the pres- 
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encc of othei nitiogcn containing substances is indicated Tins may pos- 
sibly be due to some urea, as shown lecently by Christensen “ and Folch and 
Van Shkc"’ for tlie hpid extiacts of blood In the acetone insoluble frac- 
tion, the nitiogen content was 4 63 per cent which is higher than the amount 
required for the phosphatides and cerebrosides Here again it is possible 
that some urea was present Thus both the cerebroside and the neutral fat 
and fatty acid fi actions are over stated by the amount of nitrogenous con- 
taminants present 

The acetone extraction as seen in table 2 effected a cleancut separation 
of cholesterol and its esters but not of the phosphatides The solubility of 
neutral fat and fatty acids in acetone is similar to that of cholesterol and its 
esters, and therefore a complete separation of these constituents by means 
of this soh ent was probably accomplished 

In table 3, the results obtained are compared with the analyses of So- 
botka et al The neutral fat and fatty acids ai e lower m our spleen than 
those obtained bj' Sobotka et al even m their normals, while phosphatides 
and cerebrosides are higher than those of their Gaucher’s spleens The 
cerebrosides m our spleen are higher than tliose obtained in their normals but 
the phosphatides are slightly lower The combined cerebrosides and phos- 
phatides are much higher than m their Gaucher’s spleens and higher than in 
their normal spleens Our findings illustrate even better than do Sobotka’s 
his theory that disturbances m fat metabolism are usually at the expense 
of the neutral fat portion 


Summary 

A Gaucher’s spleen was analyzed for lipids The characteristic lipid 
constituent, kerasm, was isolated and identified An increase of the cere- 
brosides at tlie expense of neutral fat was observed 
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ELECTROENCEPHALOGRAPHIC CHANGES DURING 
HYPERVENTILATION IN EPILEPTIC AND 
NON-EPILEPTIC DISORDERS 

By Norman Q Brill, M D , and Herta Seidemann, M D , 

New Yotk, N Y 

The clinical obseivation that attacks of petit mal can be induced by 
hj perventilation led us to the utilization of tins procedure as a routine meas- 
111 e in electroencephalographic examination of patients with known or sus- 
pected epilepsy Since the casual electroencephalographic examination of 
such patients in the interval between attacks frequently resulted in normal 
lecords, it was felt that a higher percentage of positive records could be 
obtained if the patients were hyperventilated during the examination This 
expectation was borne out not only in petit mal epilepsy but also in grand 
mal, but, because of previously reported changes in the electroencephalogram 
produced b)' hyperventilation in normals, it was necessary to compare the 
changes in epileptics with tliose obtained in non-epileptics to determine the 
reliability of the findings as a diagnostic criterion of the presence of an epi- 
leptic type of cerebral dysrhythmia The etfect of hyperventilation on the 
electroencephalogiam of 50 patients with known epileptic disorders was, 
therefore, compared with the effect of this procedure on 50 non-epileptic 
patients 

Method 

The epileptic group was composed of patients with idiopathic grand mal 
epilepsy, petit mal epilepsy, mixed grand and petit mal disorders, and pa- 
tients with symptomatic epilepsy secondary to organic disease of the brain 
^'he non-epileptic group was a mixed one being composed of some normals 
and patients suffering from functional and organic diseases of the nervous 
system 

At the beginning of the investigation, records were taken with a two 
channel ink-writing electroencephalograph but this was later replaced by a 
foui channel ink-writing electroencephalograph built by Mr A M Grass 
of the Harvard Medical Scliool Recordings of the same patient, with the 
two machines were practically identical 

Simultaneous recordings from the right and left hemispheres with the 
electrodes placed in the frontal, motor and occipital regions on each side 
were generally taken on all patients In some patients, temporal, parietal 

*Read at a meeting of the Section of Neurology and Psychiatry of the New York 
Academy of Medicine, December 10, 1940 Received for publication March 20, 1941 

From the Neurophysiology and Neurological Divisions, Montefiore Hospital, New York 

This work was aided by grants from the Frances and John L Loeb Foundation in mem- 
ory of Arthur Lehman, and the Hilda Stich Stroock Fellowship Fund 
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and vertex leads were also applied when more accurate localization of a 
pathological focus was desirable Many of the patients were examined on 
two or more different occasions 

Before records were taken, the patients received instruction concerning 
the hyperventilation They were asked to inhale and exhale as deeply and 
as rapidly as possible They were told to disregard a feeling of light head- 
edness,' if it came on, and m most of the patients, the cooperation was ex- 
cellent 

A record of at least several minutes’ duration, and m many of the pa- 
tients for a much longer time, was taken with the patient in a resting state 
At a verbal command, hyperventilation was begun, and it was continued foi 
two to five minutes In some cases, it was necessary to encourage the pa- 
tient to continue the hyperventilation for the desired length of time The 
record was continued during the period of hyperventilation and always for 
several minutes after hyperventilation had stopped 

All records showing high amplitude, slow waves varying in frequency 
from 2 to 4 per second, with or without spikes or notches, occurring in brief 
bursts or long runs, were considered definitely abnormal, since we found, 
as have others, that this dysrhythmia occurred not only in petit mal but also, 
though not as consistently, in grand mal epilepsy in the intei val between at- 
tacks 

Records showing numerous slow waves of low amplitude (less than 100 
microvolts) or isolated brief runs (less than one second) of slow waves 
whose amplitude was only slightly greater than the alpha activity were con- 
sidered questionably abnormal 

When artefacts caused by movement or muscle tremor were excluded, 
pure spike activity was seen to be a very infrequent finding All records 
were analyzed for the occurrence of bursts or runs of the high amplitude, 
slow waves, and comparisons made between the records before and during 
(or after) hyperventilation 

In this study, we were not concerned with asymmetries between the two 
sides, or with irregularities in frequency of the alpha activity which were 
seen in man) of the patients with organic brain disease, though these find- 
ings were impoitant in the intei pretation of individual lecords 

Records taken before hyperventilation, with the patient quiet, will be ic- 
fci red to as spontaneous records 


Results 

Idiopathic Epilepsy Of 22 patients witli grand mal epilepsy, only foiii 
had definitely abnormal spontaneous records, and 15 had records which were 
questionably abnormal During hyperventilation, 18 of the 22 patients, or 
82 per cent, had abnormal records with t}pical outbursts or long runs of 
high amplitude, slow waves, in many cases w'lth spikes oi notching, and 
four patients had qiicstionabh abnormal records (figure 1) In the petit 
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mal gioup. two of thicc patients had abnormal spontaneous records and one 
a questionably abnormal lecoid During hyperventilation, all three patients 
had definitely abnormal lecords In the group with both grand and petit 
nitil epilepsy, two of six patients had definitely abnormal spontaneous rec- 
ords During h} perventilation, five had definitely abnormal records (figure 
2) Of 31 patients, therefore, with idiopathic epilepsy, only eight showed 
abnormal spontaneous lecords, while 26 oi 84 pei cent showed abnormal 
recouls duiing hjpencnlilation 
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Fig 1 Sections from electroencephalograms of eight patients with idiopathic grand 
iiial epilepsy A marked dysrhythmia is induced in each case by hyperventilation In some 
cases, as in L D , the spontaneous record is normal The initials at the left of the spontaneous 
records refer to the areas of the skull from whicli the recordings were taken F , M , O , V , 
representmg Frontal, Motor, Occipital and Vertex R and L refer to right and left The 
amplification and time scale varies in the different records The marker at the extreme right 
indicates the size of a 50 microvolt signal, and the horizontal line under the record indicates 
an interval of one second The same symbols will be used in subsequent figures 

Symptomattc Epilepsy In the group with symptomatic epilepsy, four of 
19 patients showed the typical spontaneous outbursts of the high amplitude, 
slow waves, while during hyperventilation, 10, or 53 per cent, were defi- 
nitely abnormal (figure 3) In this group, six patients had normal records 
before and during hyperventilation 

N on-Epilephc Gioup The non-epileptic group consisted of patients 
witli organic disease of the brain, patients with psychoneuroses and normals 
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The gjoup with oiganic disease of the brain included patients with cerebial 
arteriosclerosis, biain tumois, Sydenham’s chorea, degenerative disease of 
the nervous system, multiple sclerosis, dystonia musculorum deformans, 
general paresis, encephalitis, Alzheimer’s disease and post-traumatic encepha- 
lopathy 

Of 25 patients comprising this group, fi\e showed abnormal spontaneous 
records Foui of these were patients with chorea and one was a patient 
^^^th a temporal lobe glioma who had expeiienced episodes of loss of con- 
sciousness without any convulsive phenomena During hyperventilation, 
12, or 48 per cent, showed abnormal lecords (figure 4) It is of great m- 
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terest to note that of eight patients with Sydenham’s chorea, all showed 
abnormal records during hyperventilation 

There were eight patients in the psychoneuiotic group All of them 
had normal records before and during hyperventilation 

Records were obtained on nine normals None had abnormal spontane- 
ous records Hyperventilation produced no significant cliange in any of the 
records 

The miscellaneous group consisted of four patients with migraine, two 
AAuth severe behavior disorders, one with dizziness of undetermined cause 
and one with hyperparathyroidism Of these, none showed an abnormal 
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It is to be emphasized that from none of the patients, except those with 
petit mal, who showed this petit mal-hke activity could a history of petit 
mal be elicited, nor was there any apparent or admitted disturbance m con- 
sciousness during the examination Unfortunately, the reaction time of 
the patients was not tested as was done by Schwab during bursts of the 
abnormal activity However, even if the reaction times were found to be 
increased, it could not be assumed that a specific petit mal disorder existed 

That the abnormal activity was not caused by tetany was proved many 
times m the course of this study During hyperventilation m many patients, 
there were overt signs of tetany without any disturbance m the electroen- 
cephalogram In no case — showing abnormal activity, did tetany appear 
simultaneously with the abnormality in the record In some instances, the 
tetany appeared before and m some after Many times, the tetany was 
present long after the record had returned to normal Nor were the ab- 
normalities a result of disturbances m consciousness or faintness produced 
by hyperventilation In no case did these complications supervene This 
IS similar to the experience of Jung,^ who emphasized the fact that the spe- 
cific epileptic dysrhythmia produced by hyperventilation did not occur in 
tetany, cardiac attacks or spells of dizziness Also, it is to be emphasized 
that there is a marked difference between the slow waves described by Gibbs 
and his co-workers, as occurring m normals in states of impaired conscious- 
ness, and the dysrhythmia produced in our cases during hyperventilation 

Many of the patients were examined several times and most of them 
showed the same type of disturbance m the repeated examinations, m two 
cases, however, the findings were not constant The effect of sedation on 
the above findings was not studied 

Quantitative studies on the amount of hyperventilation were not possible 
in the entire series Even though all the patients cooperated well, by breath- 
ing deeply and rapidly, variations in the total volume of air respired, of 
course, existed It was our impression, however, that if abnormal activity 
appeared, it did so before 180 seconds of hyperventilation, or not at all In 
an attempt to confirm this, we measured with a Benedict Roth Metabolism 
Apparatus (made by Warren E Collins, Inc ) the total amount of respired 
air during hyperventilation m three known epileptics and in three normals 
(table 2) One of the epileptics, breathing at a rate of 18 7 liters per min- 
ute, developed outbursts of the high amplitude, slow waves after two min- 
utes or after having breathed 37 4 liters of air Another epileptic, breathing 
33 1 liters per minute, developed the epileptic activity after 80 seconds or 
after having breathed approximately 44 liters of air The third epileptic, 
breathing 54 4 liters per minute, developed the first outburst of abnormal 
acti\ ity after one minute 

Wlien the normals were examined, the findings were quite different 
One lupcrvcntilated 136 5 liters in five minutes, or 27 3 per minute, another 
291 liters in fuc minutes, or 58 liters per minute, and a third 132 1 liters m 
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Tablf II 

Effect of Hyperventilation in Producing Epileptic Dysrhythmia 
Dysrhythmias w ere induced in the epileptics with relatively little hyperventilation, while no 
significant change resulted from much longer hyperventilation in normals 



Duntion of 
Hypervent 

Liters per 
Minute 

Total 

Respired Air 

Result 

Epileptic 

120 see 

■■■■■I 

■■■■ 


1 



+ 

2 

80 " 



+ 

3 

60 " 

■IIEQIHI 


+ 

Normals 





1 

300 sec 

27 3 

136 5 

0 

2 

300 " 

58 0 

2910 

0 

3 

262 " 

30 2 

132 0 

1 

0 


4]^ minutes, or 30 2 liters per minute, and none showed any significant 
change in the records 

While not conclusive, the above findings indicate that it is not merely the 
ovcrbreatliing which is responsible for the appearance of the abnormal ac- 
tivity we have found It would appear that there must be an additional 
factor of predisposition to dysrhythmia 

It IS not surprising to find in grand mal epilepsy, a dysrhythmia similar 
to that seen in petit mal, for certainly from the clinical standpoint, they are 
closely related The facts that the two conditions so frequently occur to- 
gether and that one frequently replaces the other, and that their response to 
medication is so similar, have led to tlie clinical recognition of their being 
different manifestations of a single disorder That such dysrhythmias 
occur, however, in other conditions casts serious doubt upon the specificity 
of the findings in epilepsy 

That there might be some relationship between epilepsy and the other 
conditions showing similar disturbances in the electroencephalogram was 
considered, but a careful analysis of our findings produced no evidence which 
would support such a hypothesis It would seem then, that what has in the 
past been considered a specific epileptic dysrhythmia, is, in reality, one of the 
common modes of electroencephalographic expression of a physiological dis- 
turbance in the brain The variety of conditions in which this disturbance 
becomes manifest seems to indicate the absence of any one pathological basis 
for the disturbance Jung,^ apparently of the same opinion, stated that a 
reliable differentiation between idiopathic and symptomatic epilepsy was not 
possible 

By what method hyperventilation releases the dysrhythmia, and whr 
the significance of the dysrhythmia is, we do not know We are confront 
however, with the fact that hyperventilation causes the appearance of- 
dysrhythmia m some and not in others 

Two additional factors must be considered (1) the degree 
in the blood CO« produced in an individual by a specific amount 

pilepsj. 
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breathing, and ( 2 ) the sensitivity of the brain cells to the change in blood 
COo It would seem that those patients who have either a disturbance in 
the legulatory mechanism of blood COo with normally functioning brain 
cells, or damaged brain cells which are abnormally responsive to changes m 
blood CO2 in the presence of a normal regulator)^ mechanism, are apt to de- 
velop the same dysrhythmia during hyperventilation 

After having found abnormal concentrations of blood COo in epileptics, 
and after having observed that the diemical changes m the blood induced by 
hyperventilation differed m patients with petit mal from those m noimals, 
Gibbs, Lennox and Gibbs suggested that idiopathic epilepsy might be the 
result of a disturbed regulation 111 blood CO- A similar disturbed physiol- 
ogy may also exist m the relatives of the patients with epilepsy and chorea 
and 111 the patients with migraine who showed identical dysrhythmias dur- 
ing hyperventilation While this same mechanism may be at work m the 
patients with organic brain disease who showed the same abnormality in 
their electroencephalograms during hyperventilation, there is a great likeli- 
hood that the damaged cortical cells are unusually sensitive to normal changes 
in the blood CO2 This certainly appears to be the case in those patients 
where the outbursts of high amplitude, slow waves were confined to, 01 pie- 
dominated m, the area around the lesion 

We have subjected a group of children without any known disease of 
the brain to hyperventilation and have obtained records m a large number 
of them which are not distinguishable from those seen m epileptics We do 
not know whether this is tlie result of abnormal fluctuations in blood COo 
during hyperventilation or increased sensitivity of the cortical neurons in 
connection with the patients’ ages 

Concerning the significance of the dysrhythmia, we feel that it may be 
a regression to a more primitive type of cortical activity There are many 
facts in support of this The electroencephalogram of infants is character- 
ized b)’’ slow activity As cortical activity differentiates and matures, the 
gross synchronization of large groups of cells becomes more and moie 111- 
lei rupted, giving rise to an increasing number of independently functioning 
smaller neuronal pathways and discharges, transforming a rhythm of three 
to foiii per second to a ten per second activity that characterizes the adult 
record When the normal physiology of the brain is disturbed by spon- 
taneous or induced abnormal fluctuations in the blood chemistry, 01 when a 
diseased brain becomes unusually hyper-sensitive to normal variations in 
a blood chemistry, a more piimitive activity appears It is analogous to the 
brdiiiical observation that the newly acquired functions of the cortex are lost 
actiNst w hen the cortex becomes diseased It is interesting to note that Blake, 
\\u d and Kleitinan reported the occurrence of high amplitude, slow 
One h\-. which arc similar to those seen in epilepsy, in the stage of deep sleep 
291 liteianiphlude, slow acti\ity and, in places, w'ave and spike formations 
o described b\ Iloagland and his co-w'orkers *’ in the elect rocncepha- 
>f dogs anesthetized with nembutal Adults 111 states of impaired 
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consciousness show slow actnity, and it may be significant that diildren 
without brain disease are much nioie pi one to develop the dysrhythmia than 
normal adults We feel that this may be an important factor aside from 
the encephalitis in the obtaining of such a high percentage of abnormal 
records m the children with Sydenham’s chorea 

The results of this study in themselves, as can be seen, leave many ques- 
tions unanswered They do, however, seem to indicate that the dysrhythmia 
seen in epilepsy is not specific for that condition, and suggest that the tend- 
ency to d} SI hythmia maj be related to age as well as to heredity 

Summary and Conclusions 

1 The electi oencephalographic changes during hypei ventilation weie 
Studied in 50 epileptics and compaied with the findings in 50 non-epileptics 

2 It was found that the dysrhythmia whicli is observed in idiopathic epi- 
lepsy occurs in other conditions associated or not with a convulsive state^ 
and, therefore, cannot be considered as pathognomonic of the convulsive 
state The occurience of the dysrhythmia in adults, however, cam^t-be con- 
sidered normal 

3 Hyper^ entilation can exaggerate an already existing dysrhythmia oi 
1 elease a latent dysrhythmia 

4 There is some indication that the tendency to dysrhythmia is related 
to age as well as heiedity 
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CERTAIN INFECTIONS IN THE BACKGROUND OF 
PATIENTS WITH CORONARY OCCLUSION 

By John T King, M D , F A C P , Bolhmore, Maiyland 

For some years the question of etiology has held a fascination for many 
of us who are interested in the cardiovascular disorders of middle and late 
life In what way do persons who experience a sudden occlusion of a coro- 
nary artery at the average age of about 60 years diifer from the geneiahty of 
mankind^ Are they members of unfortunate families, victims of improper 
habits of activity or diet, or do tliey smoke, dunk, or exercise too violently^ 
Is the “pace of modern life” too brisk or demanding? 

I confess to an inability to establish a constitutional type as a common 
denominator The “high pressure” business executive or busy doctor is fol- 
lowed by the college professor or the clergyman While the businessman 
or doctor may work too hard and smoke too much, the professor and clergy- 
man have led lives free of unhygienic stigma In analyzing 150 cases of 
coronary occlusion from his practice, Blumer ^ found that 52 per cent were 
total abstainers from alcohol, 34 per cent drank occasionally, 14 per cent 
habitually , 34 per cent smoked nodiing, 36 6 per cent were moderate smok- 
ers, 30 per cent excessive 

Diabetes is a well known cause of coronary sclerosis, as it is of general 
arteriosclerosis, and may be incriminated as a cause of certain cases of coro- 
nary occlusion Polycythemia is another cause of angina pectoris or 
coronary occlusion However, these conditions can be held lesponsible for 
only a small proportion of the total cases 

Sex is a factor Only one of each five cases m my practice is in a 
woman It is interesting to note that some of the women affected are of 
the typiis masctdimts, at least as regards habits of work and play Although 
such cases do occur, coronary occlusion is very rare before the age of 60 
among women leading the protected life of a housewife 

Searching for a common denominator among such factors as constitu- 
tion, working habits, smoking and drinking habits, heredity and exercise, has 
pro\ed nothing to my satisfaction Sex is a denominator of 80 per cent 
But even supposing that all cases occurred m men, we would still lack an 
explanation for the occurrence of premature coronary disease in certain in- 
dividuals 

For come }ears I have been impressed by the frequency with which I 
cncoiintci the history of excessive upper respiratory infection or rheumatic 
fever in the background of my pm ate patients with coronary artery disease 
h'ortiinatcly, although my practice tends somewhat toward cardiovascular 

* Prc^nlcd before the American Clinical and Climatological A«;<!ociation October 16, 1941 

I{tcci\cd for {inblication October 28, 1941 

462 


PAllENTS WITH CORONARY OCCLUSION 


463 


disordei s, it is by no means limited It has been driven home to me, througli 
the constant repoits of intelligent persons, that such infections are rather 
excessive among cases of coronary occlusion, both as regaids intensity and 
repetition Now, liaMiig accumulated a consideiable number of cases, I am 
undertaking to anah ze them and to compare them with proper control cases 

The literature contains many intimations regarding the infection theory, 
though it IS not very conclusive Gross and Oppenheimer ® are skeptical, 
leporting that "despite the rather frequent involvement of the coronary 
arteries dm ing the course of acute rheumatic fever, it has not been possible 
to establish such an entity on clinical grounds ’’ Perry found that the 
coionary arteries are usually affected in rheumatic caiditis, the lesion is a 
panarteritis, consisting of (o) intimal tliickening more or less cellular, (b) 
degenerative and inflammatory lesions of the mtima , (c) inflammatory in- 
filtration of adventitia Klotz reports the large coronary arteries to be 
inconstantly affected, the smaller branches veiy constantly, by the rheumatic 
infection Christian ® holds the view that, m coronary disease, the artery 
IS most often the seat of artei losclerosis , while, at other times, an arteritis, 
possibly resulting from syphilis or bacterial infection, is found He thinks 
arteritis plays an important part, especially m younger individuals who have 
not had syphilis 

More specifically, Jones and Rogers ^ suspect a streptococcus m the etiol- 
ogy of cardiovascular disease, including coronaiy thrombosis In 11 cases 
of death fiom coronary occlusion, the vessel m only one showed much nar- 
rowing due to arteriosclerosis In the otliers were found fresh clots, sec- 
tions showed lymphocytes, plasma cells, diplococci and short chain cocci 
These organisms were found m the submtimal proliferative areas and m the 
outer media and adventitia In this connection, consider the speculative 
hypothesis on the pathology of atheroma in the recent volume on the Biology 
of Arteriosclerosis by Wmternitz et al After a beautiful exposition of 
the basic pathology of atheromatous plaques, these authors point out certain 
features of similarity between sucli lesions and those found m the endo- 
cardium as a result of rheumatic infection It is intimated that such lesions 
as plaques m the coronary and other arteries may lesult from bacteiial in- 
vasion, possibly with the Stieptococcns viridans 

Typhoid fever has been found to involve the coronary arteries In 1930, 
111 discussing Klotz’s paper, Thayer^® mentioned the case of a young 
man dying of typhoid in his third decade of life At necropsy, an aiea of 
endarteritis was found around one coronary artery , had this patient lived, 
the lesion would have led to coronary constriction and provided a favorable 
site for occlusion 

Newsholme“ has pointed out that, while the evil effects of excessi\e 
muscular work, overfeeding, alcoholism, and excessne smoking upon the 
arteries are generally recognized, yet the chief damage to arteries is done by 
infections He names rheumatic fever, s}q)hilis, focal and other infections 
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With pneumococcus or streptococcus Thus, clinical evidence m re the rheu- 
matic infection and the coronary arteries is suggestive, but not conclusive 
Evidence bearing on repeated tonsillitis as a possible factor m coronary dis- 
ease is even more elusive In 1926, Kahn ® reported that he had been 
impressed by the frequent occurrence of acute tonsillitis m the background 
of his private patients with angina pectoris Of 82 patients, 24 reported 
having suffered repeated tonsillitis attacks, 20 gave a history of rheumatic 
fever, 10 were diabetics , no control cases were reported As will be shown 
later, the incidence of tonsillitis m Kahn’s patients (29 per cent) is not ex- 
cessive, as it was reported in 34 5 per cent of my control cases (table 1 ) 
However, his figure of 20 cases with iheumatic history (24 per cent) is veiy 
high and quite suggestive 

Among my private patients have been found 157 instances of well au- 
thenticated coronary occlusion One case of thrombo-angiitis obliterans, 
three of diabetes, and two of polycythemia were eliminated, 11 others were 
unavailable from lack of sufficient data Thus, 140 cases are available, in 
none of which was there a background of any of the known or usually sus- 
pected etiologic agents 

Table I 

Comparative Incidence of InfectipnSvCin Per Cent) 



Rheumatic 

Fever 

Excessive 

Tonsillitis 

Infected or 
Scarred Tonsils 

No Evidence 
of Infection 

Coronary Occlusion (140) 

11 8 

WBnM 

32 1 

20 

Controls (110) 

50 


24 5 

36 4 


Control Casc^ For compaiison, these weie drawn also fiom my piivate 
files, histones of both the coronary cases and the contiols having been taken 
liy myself The propoition of males to females in the coronary group was 
79 3 20 7 per cent , among the 1 10 controls the i atio was 79 1 20 9 pei 
tent All patients and controls were white No case was used as a control 
in ^\hlch tonsil infection could be suspected as an important or, perhaps, etio- 
logic factor , thus, all cases of rheumatic valve disease, hypertension, 
exophthalmic goiter, rheumatoid arthritis and nephritis were excluded Con- 
ti ols were selected so that each white male and female respectively in the 
first 110 coronar)' cases was matched by a male or female of corresponding 
age in the control group Comparison of the two groups in per cent is 
shown in table 1 

Rheumatic Fevci The proportion of 1 1 8 per cent of patients who ga^ c 
a history of past iheumatic fever m the coronaiy group to 5 pei cent in the 
control group is not \ery striking ]Io\\ever, in the coronary group were 
four patients ^\^tll frank rheumatic \al\e disease, who ga\e no history of 
rheumatic fc\er Including these uc ha\e 14 6 per cent of coronary cases 
m ulneh cither a history of rheumatic fcvci oi rhcuiiMtic \ahc disease, or 
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both, ^^as found Although this is neaily three times as great as the figuie 
foi contiol cases (5 pci cent), it is not statistically significant It would 
appear that, although the number of patients with coionary occlusion who 
had had knoun rheumatic fever is suggestively high, yet the incidence of 
ihcumatic infection is not sufficiently frequent to provide a common denomi- 
natoi 

Evcc^vz’c Totisilhtis Of 140 patients with coronary occlusion, 73 
(52 1 pei cent) had expeiienced lepeated attacks of tonsillitis or quinsy, oi 
both, against 38 (34 5 pei cent) among the control cases Ordinary sore 
throats, or a single or occasional attack of tonsillitis, were ignored 

TouzxUcctomy Study of the cases in which one oi more operations or 
cauterization had been performed upon the tonsils was not fi uitful Thirty- 
fiA e per cent of the coronary cases gave a history of such a procedure against 
34 5 per cent of the control cases As these operations were not done on a 
proph} lactic theory, but for relief from chronic or acute infections, they 
cannot be said to pi o^ ide evidence against the hypothesis that tonsillitis may 
affect the coronal y ^essels In othei words, the harm, if harm there was, 
could have occurred before the infection was arrested This is especially 
indicated since many operations were postponed until adult or middle age 

Age Dr C Holmes Boyd, who has been interested with me m the sub- 
ject undei discussion, pointed out the marked incidence of the suspected in- 
fections among the youngest patients with coronary occlusion Though 
there were only six sudi cases in persons under 40 years of age, yet two, and 
probabl)' a third, had had iheumatic fever Five gave a history of excessive 
tonsillitis, and four had had tonsil opeiations 

Case 1 Male, aged 39 Histor}-^ of iheumatic fevei Tonsillectomy perfoimed, 
with stump remaining m one fossa 

Case 2 Male, aged 35 History of repeated tonsillitis and cervical adenitis 

Case 3 Male, aged 39 History of rheumatic fever and repeated tonsillitis 
Tonsillectomy performed at age of 35 

Case 4 Male, aged 39 No history of tonsillitis or iheumatic fever Syphilis 
ti eated 20 years before 

Case 5 Male, aged 36 Repeated sore throats and two tonsil operations as a 
child Put to bed several weeks as child for “ enlarged heart and fever ” , no arthritis 
Thought to have had rheumatic fever 

Case 6 Female, aged 38 Tonsillitis eacli year until age of 10, when tonsil- 
lectomy was done Chronic antrum infection with fever ovei period of one yeai 
\\ itli tu o radical operations 

With such reports in mind, one is tempted to jump to the conclusion that, 
while such infections may be concerned in causing premature vascular dam- 
age in younger persons, yet it may be assumed tliat coronary occlusion in 
the upper decades of life is merely the result of more or less normal processes 
of aging To test this hjqiothesis, patients were divided according to dec- 
ades, and their histories compared with those of the control group (table 2), 
This concept is not supported by the comparison, since it is readily seen that 
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Table II 


Incidence of Excessive Tonsillitis among Coronar}' Cases and Controls, by Decades 

(m Per Cent) 


Age 

Controls 

Coronary Occlusion 

30-40 

20 

83 

41-50 

37 

40 

51-60 

43 

58 

61-70 

26 

45 

Over 70 

25 

43 


the excessive incidence of tonsillitis is not limited to the background of the 
younger type of patient, it is found at any age The rather low figure for 
coronary patients in the fifth decade is difficult to explain 

Cleai‘ Histones It is possible to approach the question from the nega- 
tive viewpoint, selecting only those cases in which none of the suspected in- 
fections was indicated Thus, certain persons gave no history of excessive 
tonsillitis, quinsy, or rheumatic fever, showed no evidence of past or present 
tonsil infection when examined, and had had no operative procedures on the 
throat Forty (36 4 per cent) of the control cases fall into this category, 
against 28 (20 per cent) of those who had had coronary occlusion 

. Discussion 

To demonstrate a relationship between the suspected infections and coro- 
nal y occlusion. It must be shown tliat the infections have been significantly 
higher in the background of patients with this disorder than among properly 
selected controls As stated above, every precaution was taken to match 
control cases with cases of coronary occlusion, male with male, female with fe- 
male, age with age Since we are testing the possible effects of repeated ton- 
sillitis, all cases of diseases in which tonsillitis is suspected of being concerned 
had to be excluded from the group of controls Thus, cases of rheumatic val- 
A ular disease were excluded It may be argued that it is not fair to include 
cases of rheumatic valve disease in the coronary occlusion group, while ex- 
cluding them from the controls This point needs discussion 

Among the 140 cases of coronarj’’ occlusion, 16 gave a history of past 
ihcumatic fever, x\hile one ^^as thought to have had rheumatic fever The 
one probable case was listed as one-half, raising the number to 16 5 (118 
per cent) In addition to these were found four cases of frank rheumatic 
^alve disease among the coronary cases, m which no history of rheumatic 
lc\er ^\as obtained Thus ^\e ha\c 20 5 cases, or 14 6 per cent, of the 
coronary group in ■which the historj' or \alve disease, or both, gave evidence 
of prcMous rheumatic infection Against this figure. 5 per cent of the 
control group ga\e a history of previous rheumatic fever I3ut we have ex- 
cluded cases of rheumatic xalve disease from the control group because of 
the Known relationship between tonsillitis and rheumatic fever Thus, (he 
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control g-ioup may be a supcnoi group rather tlian an ordinary healthy 
group What is the incidence of iheumatic valve disease in the community 
at large ^ In other woids, how many cases of rheumatic valve disease must 
be added to the control group to make it comparable with the universe of 
human beings ^ In Philadelphia, Caban = has estimated that about 1 per 
cent of 350,000 school childien have some form of heart disease, and that 



Fig 1 Incidence of rheumatic and tonsillar infections among cases of coronary occlusion 

and control cases, m per cent 

rheumatism accounts for most cases This is the best evidence I have found 
on the incidence of rheumatic heart disease in a climate similar to that of 
Baltimore 

The two groups may be compared as follows, with regard to rheumatic 
infection Coronary group positive history in 118 per cent plus valvulitis 
without histoiy in 2 8 per cent = 14 6 per cent Control group positive Ins- 
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lory in 5 per cent plus (probable incidence of valvulitis in community, but 
excluded from control group) 1 per cent — 6 per cent 

Now, these numbers are not large, and the results not veiy convincing 
Rheumatic infection as commonly regarded can not be considered a common 
denominator in the etiology of coronary artery disease Nevertheless, the 
incidence of positive histones (118 per cent) is suspiciously high for a 
group derived from private practice, as is also the incidence of rheumatic 
valvulitis It IS conceivable that coronal}' disease m a person who has had 
iheumatic infection is due, not to iheumatic fever, but to the tonsillitis that 
often afflicts the rheumatic patient 



Age 30-40 41-50 51-60 61-70 Over 70 

I'lo 2 Graphic representation of incidence of cxcessnc tonsillitis among control cases and 
patients haMiig coronary occlusion, arranged bj decades 

Othtr Infections It is hardly ncccssaiy to consider tubeiculosis or 
s}philis ver}' seriously as important causes of coronary occlusion Occa- 
sional cases of angina or of coronaij' occlusion arc found due to encroach- 
ment of a s\philitic aortitis upon the coronary orifices However, these 
cases constitute a small proportion of the total instances of coronary occlii- 
''lon in pri\atc, and c\en in hospital, practice Tuberculosis is not a factor 
In anal}7ing my ca‘:cs, I found that 12 of 140 patients (8 6 per cent) 
ga\c a history of pre\ious tjphoid fexer Since the age of all patients w'lth 



I’VritNlS WITH CORONARY OCCLUSION 


469 


coionan OLclusion is such that they have lived through a peiiod of enormous 
epidemics of tjphoid, such a morbidity figuie does not seem excessive It 
must also be i emembered that Baltimore, where many of these patients have 
li\ed for jears, held at times the record for the highest incidence of typhoid 
in the countiw 

Among the coronary cases, the history of previous pneumonia occuired 
onl} a feu times, while malaria was e\en less common 

Many patients m both the coionary group and among the controls had 
sinus infection oi treatment directed at the sinuses It is very difficult foi 
an mteinist to estimate the importance of such infections Although it is 
reasonable to suppose that serious sinus infections may cause systemic dam- 
age in the form of arterial disease, I have found it impossible to ariive at 
satisfactory evidence 

Toti^iIIifis Rehabilit} of histones may be considered high, since all 
cases m both the coronary and control groups were drawn from my private 
files The lesults arc not ideal Patients suffering from acute tonsillitis 
may repoit an ordinary sore throat or no sore throat at all Otheis give a 
completel} negative history while presenting obviously infected or heavily 
seal red tonsils To balance such errors, the same methods of history-taking 
and examination were also applied to the control cases 

Is the difference in the incidence of tonsil infection m the two groups 
sufficient to be significant? In other words, is it likely that the difference 
between 52 1 pei cent of excessive tonsillitis in the coronary group as against 
34 5 per cent in the control group (17 6 per cent), is due merely to chance? 
Here Ave can apply the formula in common use for determination of the 
standaid dcznation of the d\ffeience, i e , the scattering of figures that might 
be consideied due to sampling, or the laws of chance The total figures m- 
A^olved are 


Coronary cases with excessive tonsillitis 73 

Coronary cases without excessive tonsillitis 67 

Total 140 

Control cases with excessive tonsillitis 38 

Control cases without excessive tonsillitis 72 

Total 110 

Total cases in 2 groups 250 


Total cases with excessive tonsillitis 111 

Total cases without excessive tonsillitis 139 

The formula for detei mining the standard deviation of the difference is 


IPQ.PQ* 

* Dr Margaret Merrell, of the School of Hygiene and Public Health, Johns Hopkins Uiir 
■xersity, was kind enough to adMse me regarding this formula 
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in which 


Thus 


P = proportion of positive cases = 


111 

250 


Q = 


“ negative " 


139 

250 


Ni — number in coronary group = 140 
Nz = “ “ control “ = 110 



The result is 6 3 per cent Ratio of observed difference to standard devia- 
tion of the difference 17 6/6 3 — 28 

It IS common practice in statistical work to consider that a difference in 
proportion is probably significant if it proved to be two or more times as 
great as the standard deviation of the difference We are dealing always, 
however, with probabilities and not with established fact Hill states that, 
when the observed difference is 2 5 or 3 times the standard error, then “ di f- 
feiences would occur by chance, roughly, only once in 80 tests and once in 370 
tests ” As our figure (2 8) lies between the two, it is quite unlikely that it 
IS due to chance 

In table 1 it is shown that 20 per cent of the coronary cases gave no his- 
tor}*^ of excessive tonsillitis or of tonsillectomy, and presented no evidence of 
infection on examination This contrasts with 36 4 per cent of the control 
group The observed difference is 16 4 per cent Is this figure statistically 
significant^ Applying the same formula used above, we find that the stand- 
ard deviation of the difference in the two groups is 5 7 per cent The ratio 
of observed difference to standard error is 16 4/5 7 = 2 9 This figure, 
then, IS quite high and almost assures (V S ) that the difference of clear his- 
tones in the two groups is not due to chance 

It can not, of couise, be said that frequent tonsillitis is necessaiil)^ the 
cause of coronary disease, even if the relationship between tonsillitis and 
coronary occlusion is a close one from the statistical standpoint Such a 
iclationship might be explained on the ground that certain persons are of 
Miliieiable constitution and susceptible to both conditions And what of the 
many persons who ha\e frequent tonsillitis and who escape cardiovasculai 
damage^ The last is hardly pertinent in itself, for innumerable persons 
suffer repeated tonsillitis and escape rheumatic fe\cr and rheumatic valvu- 
litis, \cl the importance of tonsillitis in these states can hardly be questioned 

In recent jears a number of in\ estigators (V S ) have advanced evidence 
that some sort of infection may be responsible for coronary artery 
flisca«:e One of the weak links in the chain of proof has been the lack of 
(htnea! CNidencc to show that such infections do occur, and the lack of proof 
of the naiiire of such infections own impressions were obtained before 
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the publication of the pathologie and bacteriologic work referred to above 
We are still in need of more clinical reports of the type I am attempting here 

Conclusions 

1 Exccssnc tonsillitis occuis in tlie background of patients with coio- 
iiciiy occlusion in a degree of fiequency that is be)^ond reasonable statistical 
doubt 

2 It IS possible that the iheumatic infection should also be suspected as 
a possible cause of coionai}' arter}^ damage 
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HETEROPHILE ANTIBODY REACTION CAUSED BY 

BACTERIAL INFECTION* 


By S Bornstein, M D , iV F 


A HUMAN serum was found to contain a high titer of heterophile anti- 
bodies even though the patient suffered neither from serum sickness nor 
from infectious mononucleosis (so-called false Paul-Bunnell reaction). This 
observation and the results obtained from the study of the antibodies in- 
volved, seem to be worth reporting because such reactions are very rare 
Also, for the first time, it was possible in this case to explain the serological 
phenomenon on the basis of an infection with a bacterium containing hetero- 
phile antigen 

Sheep hemolysins and agglutinins occurring after immunization with an 
antigen which is present in the tissues of various animals are called Forss- 
man antibodies ^ The Forssman hemolysins can be easily differentiated 
from homologous sheep hemolysins by the fact that the former do not act on 
ox cells, while the latter do Friedemann ^ examined the so-called normal 
''heep hemolysins occurring in human sera and found them to be of the 
Forssman type He introduced the name “ heterophile ” for such antibodies 
111 general, a designation which has become widely accepted Therefore the 
term Forssman antibody should be used only for anti-sheep bodies which 
fully con espond to the well-defined Forssman antigen m the guinea pig kid- 
ney or to similar tissue antigens 

Tncicase in the titer of sheep antibodies m human serum was obseived 
by TIanganutziu ® and Deicher ^ after injection of animal serum and by Paul 
and Bunnell ’’’ in cases of infectious mononucleosis Mainly through the 
woik of DaMdsohn® and Stuart and co-workers'^ routine methods were in- 
ti oduced for differentiation of the three types of heterophile antibodies in 
human blood, namely the “ normal ” anti-sheep bodies, those found after 
‘'Crum injections, and the heterophile antibodies occurring in infectious 
mononucleosis 

Stnait and co-workers m cases of meningococcus meningitis complicated 
by scrum sickness found heterophile antibodies, at least part of which be- 
ha\cd like the tjpc of antibodies encountered m infectious mononucleosis 
Solncr and co-^\orkcrs® observed a titer of 1 160 for sheep cell agglutinins 
in the scrum of a patient who apparently suffered from infectious mononu- 
cleosis Tins agglutinin could be absorbed with guinea pig kidney and was 
present in the patient's serum onlv in the first of four tests made between the 
llnrd and the twcni\ -ninth da}s after the onset of the illness The authors 


* Rci.i.‘i\ td tor piibhcjition June 24 1941 

^ ro.u thf Department of Bactcnoloprv and Scrolopj, Beth Israel Hospital, Xcv' York, 
\fd d li\ I t?r.,t<t from the BHa Sach*: Plot? roundation 
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drew attention to the fact that the patient had received treatment with a 
sulfonamide compound a few days before It seems very unlikely that any 
correlation can be established between this medication and this very unusual 
seiological finding Warren,” quoting Sohier’s observation, contended that 
the titer of normal heterophile antibodies (of the Forssman type) may be 
inci eased before or simultaneously with the appearance of the antibodies of 
infectious mononucleosis Beer questioned the usefulness of absorption 
of sheep agglutinins with ox cells He compared the action of different 
t}pes of heterophile antibodies on the blood of various animal species and 
concluded that at least pait of the antibodies occurring after serum injec- 
tion aie identical with the normal anti-sheep bodies of the Forssman type 

Thus the diffeientiation of the three types of heteiophile antibodies in 
human serum has become more involved, but their separate occurrence re- 
mains an established fact In general, it can be stated that the titer of the 
normal heterophile antibodies is low, with a maximum for sheep cell agglu- 
tinins around 1 50, and that marked increase in titer is due to previous 
serum injection or to infectious mononucleosis Few exceptions from this 
rule are recorded 

In 1931, Fischer “ found that the serum of a patient who apparently had 
suffered from gonococcus septicemia contained a strong sheep cell agglu- 
tinin No titer was given, nor were absorption experiments carried out 
Paul and Bunnell ” reported a high titer of heterophile antibody in the serum 
of a patient in the teiminal stage of aplastic anemia with high fever De 
Vries saw a positive heterophile antibody leaction (1 128) in a case of 
scarlet fever and reported that Minkenhof had found “ unexplained high 
titers in lubeola, tuberculosis and filaiiasis ” 

Bernstein,’® stating that high titer heterophile antibody reactions not due 
to serum injection or infectious mononucleosis are “ excessively uncommon,” 
mentioned that parenteral administration of liver extract may produce titers 
as high as 1 1280 Bernstein has not yet reported this observation in detail 

It IS surprising that increased titers of heterophile antibodies are not ob- 
served more frequently, because it has been shown tliat an ever increasing 
number of bacteria contain heterophile antigen Among these bacteria are 
the Shiga bacillus and several pneumococcus and Salmonella types Bailey 
proved that not only injection of dead antigen preparations from such bac- 
teria can inciease the heterophile antibody titer in experimental animals, but 
that there is a relation between infection with Past lepiseptica and increased 
heterophile antibody titer in rabbits Bailey and Shorb reported an in- 
ciease of sheep hemolysins in the serum during the course of pneumonia 
Heden’® saw the same in gonorrhea Though he could not demonstrate 
heterophile antigen m gonococci, he quoted Bailey who found it, at least m 
one strain 

From these facts, it is apparent that there is some i elation between 
heterophile antibody titei in human sera and infections 1 his relation is 
shown more clearly by the following case 
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Case Report 

N C, a 28-year-oId white male, was admitted to this hospital on Novembei 24, 
1940 He had had urinary fiequency, uigency and nocturia for 1% years, after an 
upper respiratory infection, and for six months he had been complaining of abdominal 
pain in the right upper quadrant Five days before admission he had taken castor oil 
and following that felt weak and had bloody stools There was no history of in- 
jection treatment of any kind within many years On admission he was severely 
anemic, his blood contained 1 9 million red blood cells and 32 per cent hemoglobin, the 
white blood count on November 25 was 6,600 leukocytes , the differential count showed 
1 basophile, 5 staffs, 59 segmented polymoiphonuclear neutrophiles, 31 small lympho- 
cytes, 4 monocytes There were occasional red and white blood cells m his urine 
The diagnosis was bleeding duodenal ulcer and contractuie of the bladder neck The 
tieatment consisted of blood transfusions, vitamins and Meulengracht diet The 
patient’s temperature varied between 99° and 103° and went to 106° on Novembei 
28 At this time a blood culture was taken and contained E coli, 20 colonies pei c c 
During the following night the temperatuie leached 107 5° Signs of severe cystitis 
were present Introduction of a permanent catheter brought relief The white blood 
count on November 29 was 15,900 leukocytes, 16 staffs, 78 segmented polymorpho- 
nuclear neutrophiles, 5 lymphocytes, 1 monocyte The mine contained staphylococci, 
streptococci, Ps pyocyanea and E coh Sulfathiazole was given from November 28 
until December 1 The patient’s temperature came down to normal witliin a week 
Blood cultures taken subsequently were sterile Liver extract was given by injection 
for the first time on December 4 After his gastric condition had improved, the 
patient was transferred to the genito-unnaiy service where transurethral lesection of 
the neck of the bladder was performed He was dischaiged, very much improved, on 
January 15, 1941 

Serologtcal Findings On November 26, 1940, seium foi a Wasseimann test was 
obtained The lesult of the examination was Wassermann positive, Kahn and Kline 
tests doubtful Repetitions on Decembei 1, 4 and 12 Wassermann positive, Kahn 
and Kline tests negative On December 31, 1940, and on Apiil 10, 1941, when the 
jiatient was seen in the follow-up clinic, Wasseimann, Kahn and Kline tests were 
negative 

The seium obtained on December 1 agglutinated the colon bacillus from the 
patient’s blood up to a dilution 1 400 Among 10 strains of E coh isolated from 
different cultures of the patient’s urine none was serologically identical with the strain 
from the blood 

The serum specimen obtained on December 1 for a Wassermann test was first 
exannncd for sheep cell agglutinins on December 6 and gave agglutinations up to 
1 1600 final serum dilution The hemolj'tic titer was determined on December 10 
.ind^ found to be 1 20000 (dilution of serum completely heinolysing an equal volume 
of a per cent sheep cell suspension in the presence of complement) 

Serum obtained on December 11 was immediately examined for heterophile anli- 
liodics It agglutinated sheep cells up to a dilution 1 200, the hemolytic titer was 
1 2000 On December 15 the antibodj content of the patient’s serum had already 
1 cached the upper border of normal values and decie.iscd furthei subsequently as may 
be seen from the chart (table 1) 

'J he patient belonged to the blood group O 1 he a-agglutinin in the serum speci- 
men of Decembei 1 had a titer of 1 SOO It deci cased to 1 100 bj Decembei 11, 
tetnaining at this le\cl throughout the obser\ation 

On December 17 and 19 the two scrum specimens obtained on December 1 and 11 
were ab'-orbed with 20 per cent suspensions of boiled o\ cells and guinea pig kidiiej, 
tiding Da\idsohn’s ti clinic (slightU niodilied) On this occasion it was noticed that 
the older ‘.eriini specimen bad lost tlirte-foiirtlis of its agglutinin and .i l.irgc p.irt of the 

* rii.nnl ditn ohtaiin<l h\ cotirtcs\ of Drs II. A Rafsk} ami \ Iljnnri 
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hemolysin during storage m the ice box However, the remaining antibodies (sheep 
cell agglutinin 1 400, hemolytic titer 1 2000) and the ones in the more recent serum 
specimen showed the same behavioi, namely the heteropliile antibodies could be ab- 
sorbed with guinea pig kidney, but not with ox cells (table 2) 


Table II 


Serum N C 12/1 


Hemolytic titer (0 25 c c serum 
in dll , 0 25 c c 5 % sheep cells, 
0 25 c c complement 1 10, 20' 
at 37“) 


Sheep cell agglutination (0 3 c c 
serum indil,03cc 1% sheep 
cells, after 10' at room temp 
centrifuge, shake and read) 



Be- 

fore 

Ab- 

sorp- 

tion 

After 

Absorption 


IBil 

With 

Ox 

Cells 

Serum dilution 

1 250 

c 

0 

c 

1 500 

c 

0 

c 

1 1000 

c 

o 

c 

1 2000 

c 

0 

c 

1 4000 

1 

o 

1 

1 8000 

0 

o 

o 

Final dilution 
of serum 

1 25 

1 50 

1 100 

+ 


+ 

1 200 

+ 

— 

+ 

1 400 

+ 


+ 


Serum D W 12/19 
(infectious mononucleosis) 


Before Abs 


+ 

+ 

+ 

+ 

+ 


Abs with 
Ox Cell 


(+) 


c = complete hemolysis o = no hemolj'sis i — intermediate (partial hemolvsis) 
+ = agglutination — = no agglutination (+) = weak agglutination 
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The titer for sheep cell agglutinins m the serum specimen of December 11 also 
diminished during storage in the ice box, and on January 7 was positive 1 50, weakly 
positive 1 100 Serum of a patient with infectious mononucleosis (D W ) was ob- 
tained on December 19 and stored under fully identical conditions The titei was not 
changed when examined last, more than six months after the specimen was taken 

Table III 


Flocculation Test 

(0 2 c c serum in dilutions, 0 2 c c alcoh. e\tract, 37° C over night) 


Serum-tlil 

Sheep Cell 

1 

Ox Cell 

Horse Cell 

Guinea Pig 
Kidney Extract 

1 

2 

+ + + 1 

Serum N 

C 12/11 

+ + + + 

1 

4 

+ 

— 

! 

+ 

1 

8 

+ 

— 


+ 

1 

16 
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— 

(+) 

1 

2 

Serum D 

M 1/14 (infect me 
react 

inoniicl , heterophi 
1 200) 

e antibody 

1 

4 
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— 

— 

1 

8 
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— 

— 

1 

16 1 

— 

— 

— 

— 

I 

j 

2 

+ + + + 

F orssman-rabbi 

t serum No 20 

+ + + 

1 

4 

-i“++ 

— 

— 

+ + + 

1 

8 

++ 

— 

— 

+ + 

1 

16 

+ 

•• 
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'Ihe flocculation test with alcoholic blood cell and oigan extiacts as desciibed by 
Scliitf^s done on January 15 with the seium specimen of Decembei 11 Theie 
w.is flocculation with the extiacts of sheep cells and guine«i pig kidney, but none with 
o\ cells and lioise cells The reaction was simil.ii to one obtained with a Forssinan 
rabbit serum Serum of a patient with infectious mononucleosis, D M of Januaiy 
14, winch had a sheep cell agglutination titer of 1 200, gave no such flocculation (table 

3) 


Table IV 

Hemolysis Inhibition Experiment 

_ Rabbit serum No 199 (after immunization ^Mth E coh N C) three hemoljtic doses, 
0 25 c c 5% sheep cells, 0 25 c c complement 1 10, 0 5 c c of bacterial extracts in dilutions 

(24 hours’ growth on agar slants washed off with 4 c c saline solution, heated at 60° C for 30', 
(cntrifiigcd, supernatant fluid used), 37° C — ^30' 

Exlmcl from 


Dilutions 

C coh N C 

n coh No 1737 

1 5 

o 


1 10 

o 

t 

I 20 

O 

c 

1 40 

ao 

c 

1 *80 

wk 

c 

1 160 

ac 

c 


c — complete Iicnioh sis 
ac — ^.ilniost complete 
w k — weak 

lo — almo-t no licniol} sis 
o — no heniol} sis 
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Seven rabbits weie nnmuni/ed with the culture of E coh obtained from tlie pa- 
tient’s blood, partly ^\ ith oi ganisins killed at 60® C , partly with suspensions of living 
organisms or both Four of these labbits showed an increase of sheep hemolysins after 
the immuni/ation It could be seen that all rabbits i\hich had had no A substance in 
their serum and weie injected with live organisms, had responded with formation of 
heterophile antibodiesv In the hemolysis inhibition experiment an extract of tlie 
organisms showed strong inhibition, nhile an identical extract of a strain of E colt, 
picked at random, failed to inhibit (table 4) 

t 

Discussion 

In all likelihood H coh had enteied the patient’s blood stieam from the 
hladdei wall The legularity with wdiich injection of living organisms of 
this strain caused an increase of sheep hemolysins in suitable expeiimental 
animals, and the inhibition of such hemolysins by an extract prepared from 
the cultuie, demonstiated the piesence of heterophile antigen in this strain 
Seveial authors had previously examined E coh for heterophile antigen, but 
had obtained only negative results with all their strains The heterophile 
antibody reaction of the patient’s serum must be explained as the result of 
an immunization with the heterophile antigen contained in the E coh strain 
as cultured from his blood Infectious mononucleosis could be excluded 
from the clinical data The patient had received neither a serum injection 
nor parenteral livei extract previous to the positive reaction The antibod- 
ies could be absorbed with guinea pig kidney but not with ox cells, therefore 
they w'ere of the Forssman type similar to the heterophile antibodies found 
in normal sera The high titer of hemolysins in comparison to the titer 
of agglutinins is also characteristic of Forssman-like antibodies 

It has been stated lepeatedly that sera from patients with infectious 
mononucleosis can be stoied in the ice box for years without losing then 
antibody titer The antibody encountered in this case partly disappeared 
from the specimens on standing m the ice box Antibodies of such lability 
have been described before (by Kohn-Speyer '®) 

Foi the identification of heterophile antibodies of not very high titer, 
the flocculation test, as suggested by Schiff, proved to be of great value in 
this case The increased anti-A titer at the height of the immunization 
effect reminds one of Davidsohn’s observation of very high isoagglutinin 
titers in many patients with serum sickness -® 

Non-specific Wasseimann reactions, as found in our case, are known to 
occur in different infections, notably in infectious mononucleosis There 
seems to be no direct connection between these reactions and tlie occurrence 
of the heterophile antibodies of infectious mononucleosis The coincidence 
of such a Wassermann reaction with a heterophile antibody reaction of a dif- 
ferent tvpe IS noteworthy but does not offer an explanation for its meaning 
The" fact that heteiophile antibodies appear faster and also disappear 
more quickly from the blood than bacterial agglutinins has been pointed out 
This difference is striking in this case where both antibodies w'eie produced 
^'by an infection with the same bacillus 
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Summary 

A strain of E coli cultured from the blood of a patient with severe cysti- 
tis contained heterophile antigen Following the bacteremia the patient’s 
serum gave a positive heterophile antibody reaction (1 1600) The anti- 
bodies could be diiferentiated from the ones observed m serum sickness and 
m infectious mononucleosis, and were of Forssman type They disappeared 
rather quickly from the patient’s blood and vanished partly from serum 
specimens kept in the ice box, unlike the antibodies of infectious mononu- 
cleosis The Wassermann reaction was positive for some time, and there 
was a temporary increase of isoagglutmins 

Conclusions 

It IS known from animal experiments that infection with bacteria con- 
taining heterophile antigen can increase the titer of heterophile antibodies in 
the serum The same can happen in man Though the increase in anti- 
body titer is ordinarily of minor degree, it can become very marked The 
quick disappearance of the antibodies from the blood and their lability in the 
specimen may account, at least in part, for the rarity with which heterophile 
antibody reactions of this kind are observed The antibodies in such cases 
are of the same type as those encountered m normal sera, which makes it 
probable that there is a relation between the fluctuating titers of these anti- 
bodies and infections 
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THE TREATMENT OF DELIRIUM TREMENS WITH 
FARADIC SHOCK THERAPY; A NEW APPROACH 
BASED UPON THE PSYCHOBIOLOGICAL 

CONCEPT * 

By Nathaniel J Berkwitz, M D , Ph D , Minneapolis, Minnesota 

Delirium tremens is an acute alcoholic psychosis which usually follows 
a prolonged debauch, but which may also appear as an episode m the course 
of chronic alcoholism It occurs m less than 10 per cent of all alcoholic ad- 
missions ^ It IS characterized by illusions, terrifying hallucinations, marked 
tremors and profuse perspiration Usually it is preceded for several days 
by anorexia, restlessness and fear, but it may come on acutely Kraepelin " 
stated that its duration varied from a few days to two weeks, but recent 
workers report that the average case recovers m four to six days ® Besides 
the typical cases, some run a shorter course (abortive cases) and some go 
into a subacute or chronic condition (Korsakoff’s psychosis or “ chronic al- 
coholic delirium ”) The mortality in uncomplicated cases of delirium tre- 
mens IS about 4 per cent, but it is as high as 25 to 40 per cent when the cases 
are untreated or when the delirium occurs m association with pneumonia or 
other infection 

There is no general agreement about the underlying mechanism of de- 
lirium ti emeus Some believe that the mental symptoms are due to toxic 
changes in the cortical and ganglionic cells/ or to ceiebial edema (“wet 
brain ’’) But most recent investigators claim that the histological changes 
in the bi am are obscure m uncomplicated cases, and that the changes found 
do not differ from those seen in chionic alcoholism without delirium “ Also, 
the “ wet-brain ’’ theoiy now has fewei supporters Results obtained with 
dehydration and spinal diamage have not been superior to those obtained 
with rch}dration^ A few writers® still maintain that abstinence from al- 
cohol is the chief causative factor of delirium tremens, but the majority of 
writers recommend abrupt withdrawal Bowman, W ortis and Keiser ® 
point out tliat the marked aversion toward food and alcohol in the pro- 
dromal period IS due to acute gastritis and hepatitis and that abstinence is a 
lesult rather than the cause of the delirium Since anorexia is so common 
in the prodromal stages, many now regard a sudden deficiency in vitamin 
intake as the cause Keine, Strcitwciser and Miller urge the use of vita- 
min B,, claiming that neither the toxic effects of alcohol nor its sudden with- 
drawal bring on deliiium tremens 

Sc\eral workers ” ha\e recently reported that thej’^ were able to shorten 
the duration of delirium tieniens with insulin and metrazol shock treatment 

’ Rtctutd for publiLatmti March 2A, 1941 

I roai the Ditision of Xtrtous and Mcnhal Diseases, Unwusitj of Minnesota, and tht 
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Stock and Robinson lepoit that they have been able to shoiten the dura- 
tion of the delii luin to an average of 2 5 days with insulin sub-shock therapy 
Robinson believes that “toxic intei mediate products due to deficient car- 
bohydrate metabolism and deficient liver function produce the pathology 
and symptoms of deliiium tremens and that the administration of insulin 
reestablishes noimal carbohydiate metabolism” At the Bellevue Hospital, 
Orenstein el al report that they have shortened the duration with sub- 
convulsne doses of metiazol They ascribe their results to direct stimula- 
tion of the central nervous S 5 'stem by the action of the metrazol 

Although many \\ riters have suggested that psychogenic factors have an 
important bearing on deliiium tremens, this important phase has been rela- 
tnel}’ unexploied Jewett believes that delirium occurs especially in those 
who are liable to mental and sensory hyperesthesia Strecker and Ebaugh 
point out that shadows in darkness increase fears and disorientation which 
accounts for patients being more disturbed at night Bowman et al ® stress 
the need of considering the psychogenic factors, since fear is usually the 
primar} effect of this condition Accoiding to Fantus the development 
of delirium “ depends on (n) the seventy of the toxemia or malnutrition, 
and (&) the constitutional and emotional stability of the patient at the time 
of illness,” and that “ patients under emotional tension may develop delirium 
from relatively slight causes ” 

Any acute toxic disturbance piimarily affects the sensonum-intellect 
which in turn affects judgment, orientation and emotion The resulting 
symptom-complex is known as delirium This symptom-complex closely 
resembles the delirium which results from psychogenic disturbances The 
emotional tone of delirium is usually that of anxiety, apprehension, or terror 
Since most chronic alcoholics are constitutionally inferior or emotionally 
unstable, it is evident why delirium so often occurs in cases of severe intoxi- 
cation Since acute and unpleasant psydiotic symptoms in the psychogenic 
psychoses are often terminated rapidly with shock treatment, the writer has 
sought to determine whether or not the duration of the psychoses which 
occur with alcoholism could also be shortened by the same method of treat- 
ment The faradic shock treatments were administered in conjunction with 
the usual routine medical treatment 

Seventy-six patients under 55 years of age, diagnosed as having uncom- 
plicated conditions of delirium tremens, were included m this study These 
were selected from a total of 274 patients admitted for various forms of 
alcoholism on the Neuropsychiatric Service of the Minneapolis General Hos- 
pital This unusually high proportion of delirium tremens admissions can 
be attributed to the large number of impending delirium tremens cases trans- 
ferred from the city jail and the workhouse Patients over 55 years of age 
were not considered m this study, in order to exclude the cases which might 
have irreversible brain damage from cerebral arteriosclerosis or advanced 
chronic alcoholism 
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Method of Treatment 

The routine medical treatment for all alcoholics with ps 3 ^choses Avas as 
follows (1) prompt withdrawal of alcohol, (2) 100 cc of 50 per cent 
glucose solution intravenously with 15 units of regular insulin m the more 
severe cases, (3) paraldehyde, chloral hydrate or other rapidly acting strong 
sedatives when necessary, (4) physical restraints when necessary, (5) 
fluids forced and 10 grains of sodium cliloride 1 1 d , (6) 10 grains of brew- 
ers’ yeast tid, and 1 cc of cevitamic acid, subcutaneously, each day, (7) 
a high carbohydrate diet, and (8) an ounce of magnesium sulfate the first 
morning m the hospital As in most cliarity hospitals, ideal treatment was 
not always practicable for financial reasons Because of limited nursing 
help delirious patients were often placed in restraints Strong sedation was 
not prescribed during the day unless the patient was extremely restless or 
disturbing to others For the purpose of comparison in the present stud}'^ 
the duration of the delirium was measuied by the number of days strong 
sedation was required for restlessness and sleep 

Only a brief description of the apparatus and technic used in adminis- 
tering faradic shock therapy is given here, for a detailed account of these 
was presented in a previous paper One electrocardiograph electrode was 
applied to the forehead and another to the back of the neck A senes of 
15 subconvulsive electrical shocks was given with a faradic current of one- 
half second’s duration at intervals of one-half second This current was 
produced by an induction coil energized by a six-volt diy cell battery, type 
A The patient received an average current of about 10 milhamperes in 
each shock A sinusoidal curient may be used in place of the faradic cur- 
rent, but a higher amperage would then be required Immediately follow- 
ing the series of electrical shocks an intravenous injection of pentothal 
sodium was given Eight to 10 c c of a 5 per cent solution were required 
to produce general anesthesia for three to five minutes in chionic alcoholic 
patients In a few cases sleep was not produced even with this large amount, 
but larger dosages were not given Upon awakening, the patient was usually 
confused and poorlj’ coordinated for only a few minutes As the effects 
of the pentothal sodium wore off, the patient’s apprehensiveness, hallucina- 
tions, and tremors diminished or left entirely. His intellectual faculties 
cleared and he remained in a relaxed condition He was then in a more 
rcccptne state to receive reassurance and explanation of the cause of his 
mental disturbances Two patients became more disturbed when given an 
insufficient amount of pentothal sodium solution (less than 6 c c ) to pro- 
duce relaxation In these two cases, after more pentothal sodium was in- 
jected, complete rela.xation followed These shock treatments w'ere repeated 
daily until all apparent symptoms of delirium disappeared Some of the 
patients resisted the administration of the treatment, but after it was gi\en 
they were grateful for the relief obtained and submitted more readily to 
following treatments if more were required After each treatment the pa- 
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licnt was not pcimittecl to remain in bed, but was taken into the day room, 
encouraged to mix with other patients and to take an active part m occupa- 
tional therap) Tins piocedure is considered an essential part of the treat- 
ment 

Many of the patients treated with faradic shock therapy did not receive 
their first treatment for two or more days after their admission to the hos- 
pital because of questionable diagnoses The various types of acute alco- 
holic psj choses (pathologic drunkenness, abortive forms of delirium tremens, 
and delirium ti emeus), at their onset often do not lend tliemselves to precise 
clinical diflFerentiation If the condition m these doubtful cases became ag- 
gravated, and if it were permissible, faradic shock treatment was given 

Case Reports 

Case 10 J S , a male, aged 35 and single, had been emotionall}'^ unstable since 
childhood His father and three brothers were heavy drinkers The patient began 
to drink at 16 years of age He had never been able to hold a steady job He had 
been ai rested 12 times for alcoholism and had had delirium tremens at least seven 
times After his most recent arrest, he had been transferred to the hospital because 
he had become markedly disturbed at tlie city jail As soon as he entered the hos- 
pital he begged for paraldehyde He was seeing giraffes, monkeys, and lilhputians 
He was given 3 drams of paraldehj'de and SO c c of 50 per cent glucose intravenously 
witli 15 units of insulin It was necessary to repeat the paraldehyde during the night 
Because of his delirious and destructive beliavior he was kept in restraint almost con- 
stantly, and was given 3 drams of paraldehyde tliree to four times daily, for four days 
Since he did not show improvement, but continued to be restless and disturbed, on Ae 
fifth day he was given a faradic shock treatment with 10 cc of pentothal sodium, 
intravenously Following this treatment his hallucinations disappeared and he re- 
mained quiet for three hours Again he began to beg for paraldehyde He became 
so disturbing to tlie other patients tliat he was given paraldehyde several times that 
afternoon and night As the following day was Sunday, he did not receive shock 
treatment but he required paraldehyde three times that day On Monday, the seventh 
day in the hospital, he was given the second shock treatment From then on he re- 
quired no further sedation during the day He continued to improve after the second 
and third treatments, and was given chloral hydrate only at bedtime After the 
fourth treatment he was no longer apprehensive or restless and he required no further 
sedation Because he was such a difficult problem he was given a fifth treatpient to 
insure against possible relapse 

Case 12 K T, a male, aged 39, married three times, a college graduate and a 
successful business man, had been a periodic drinker for many years In the year 
preceding admission he had had three attacks of delirium tremens Eadi attack lasted 
tliree to four days Prior to tlie present attack he drank from one to two quarts of 
whiskey daily for over a week He then began to see animate objects on the wall and 
undertakers in his room Because of his noisy and disturbed condition, the police 
were called and he was taken to the General Hospital late at night He was placed in 
restraint, and given 2 drams of paraldehyde and 15 grains of chloral hydrate Early 
in the morning he again became disturbed, and the same medication was repeated 
Later that morning he was given a faradic shock treatment with 8 c c of pentothal 
sodium intravenously After the treatment he showed marked improvement He 
was discharged that same evening, since he appeared to be fully recovered and in- 
sisted on being discharged When seen five months later, he vouched that he had not 
touched liquor since he left die hospital 
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Case 17 C B , a male, aged 40, and married, had been a heavy dnnkei since the 
age of 18 For many years his mfe had tliieatened to divorce him because of his 
excessive drinking Prior to admission, he diank from one pint to one quart of 
whiskey daily for six months When he could not get whiskey he drank denatured 
alcohol or bay rum Because of frequent intoxication he lost his job as a common 
laborer with the WPA Shortly after this he was brought to the hospital in a 
delirious condition He was placed in restraint and was given paraldelij’^de seveial 
times that night and the following day The second morning he was given a faradic 
shock treatment with 10 c c of pentothal sodium each day for four days After the 
first two treatments he was given chloral hj^diate only at bedtime He no longer had 
visual and auditory hallucinations after the second treatment He remarked “That 
treatment surely clears my head in a hurry — it is much better than tliat pai aldehyde ” 
He appeared to be fully recovered after the thud treatment, but was given one addi- 
tional treatment 

One month after his dischaige he was still unemployed He returned to the out- 
patient department for a ner\'e sedative Two months later he became depressed 
because he could not obtain work He again began to drink heavily. Foui weeks 
later he again became delirious and was leadmitted to the hospital He was given 
50 cc of 50 per cent glucose intravenously with 15 units of insulin and one-quartei 
grain of morphine sulphate. After two hours of sleep he became so disturbed and 
noisy tliat he was given 2 drams of paraldehyde and 15 grams of chloral hydrate and 
placed in restraint. The following day he refused faradic shock tlierapy because he 
was apprehensive and afraid to take it Because of his attitude, sedation was pur- 
posely withheld that day He continued to be so extremely lestless and disturbed 
that 3 drams of paraldehyde were required every four hours on the third and fouith 
days His hallucinations and delusions peisisted He saw strange animals and 
believed that some men wanted to kill him On the fifth day, after being told that he 
could have no more paraldehyde, he consented to receive faradic shock treatments 
After the first treatment his hallucinations disappeared He confessed that he should 
have taken the treatment when it was first offered for it helped him greatly After the 
second treatment he i emarked “ Don’t give me any more paraldehyde — it only makes 
me more dopey and confused ’’ He became cooperative, sociable, neat in appearance, 
and slept without sedation Aftei the third ti eatment he was symptom free 

Case 19 G K , a male, aged 43 and single, had been an alcoholic for 23 years 
He was admitted to the hospital on September 1, 1940, in his third attack of delii luin 
tremens witlnn two years He frequently begged for paraldehyde, but refused the 
faradic shock treatment Because of his violent and disturbing behavior he was given 
paraldeh>de every day during his 10 day stay in tlie hospital Four montlis later, 
following another debauch, he was readmitted in a delirious state with marked 
tremors, piofuse perspiration and teirifying hallucinations He was given 3 drams 
of paraldehyde on the night of admission and five times the following da)' His con- 
dition grew worse On the second morning he was 'given a faradic shock treatment 
nitli 8 cc of pentothal sodium His hallucinations disappeared after the shock treat- 
ment After his noon meal he remarked that it was the first good meal he had had in 
a week Tow aid evening he again became restless, continuous!) paced the floor, but 
tlie hallucinations did not return At night he was given 3 drams of paraldehyde for 
‘sleep The follow'ing morning, after the second faradic shock treatment, all Ins 
sjmptoms disappeared and he required no further sedation He was kept in the 
hospital fi\e more da)s for further obscr\ation and to provide him with another 
fresh start 

CiKc 26 K IT., a male, aged 31, single, a meat cutter, had been a heav) drinkci 
"=1000 the ace of 17 ‘Xfter an alcoholic debauch of six weeks’ duration he stopped 
dMiiking abrttpilj ‘:o that he could return to work 'Ihrcc da)S later he began to vec 
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lions, praine cluckens, and othei nnimals He became so fiightened and excited that 
the police weie called at an early hour to take him to the hospital He was given 3 
drams of paraldehj'de, but he again became markedly disturbed three hours latei 
His excitement continued until he was given a faradic shock treatment with 10 cc of 
pentothal sodium Following tins treatment he remained calm, his hallucinations left, 
and he required no further sedation The second morning he was quiet and rational, 
but slightly tremulous After the second faradic shock treatment he showed no 
further symptoms 

Case 28 J F, a male, aged 42 and married, had been committed for alcoholic 
psychosis to the St Cloud Veterans’ Hospital on three previous occasions For three 
weeks before his admission to the Minneapolis General Hospital he drank one quart 
of whiskey every day and took tw'o to three ounces of paraldehyde every night for 
sleep Three daj'S before his admission he stopped drinking abruptly He was taken 
to the hospital in a delirious condition He was given 3 drams of paraldehyde that 
night and three times the follow’ing day As this failed to quiet him, he begged for 
more The second morning he was given a faradic shock treatment with 10 cc of 
pentothal sodium Greatly improved after the treatment, he said “ Yesterday I would 
have drank anytlimg that I could lay my hands on, but now I swear I will never 
drink again” No further sedation or shock tieatment was necessary because he 
showed no further sj’mptoins He w'as kept m tlie hospital, how'ever, three moie 
dajs for further observation 

Case 30 D F , a male, aged 37, single, a garage mechanic, had been a periodic 
drinker since the age of 20 After drinking heavily for 10 days, he was taken to a 
private hospital m a disturbed condition He was transferred to the Minneapolis 
General Hospital tlie following evening because he became so belligerent and violent 
He thought men were threatening him with knives and saw some staring at him from 
the celling He refused paraldehyde that evening because of nausea and remained 
extremely restless throughout the night The following morning, after receiving a 
faradic shock treatment wnth 10 cc of pentotlial sodium, he showed much improve- 
ment In the afternoon his hallucinations returned, and he again became noisy 
That evening he was given paraldehyde and chloral hydrate twice The following 
nioming, after the second faradic shock treatment, he showed no further symptoms 
He told the nurses and other patients how much tlie shock treatment had helped him 
He was kept m the hospital two more days for observation 

Case 31 A T , a male, aged 36, single, and a bartender, drank heavily periodi- 
cally for 18 years He had had delirium tremens one year previously He drank 
more than one quart of whiskey daily for six weeks until five days before admission to 
the hospital Visual hallucinations appeared one day before his admission On 
admission he was tremulous, fearful and excited He slept very little that night, al- 
though on two occasions he received 2 grams of phenobarbital and %oo gram of 
hjoscme hydrobromide subcutaneously Tlie following morning he w’as seen pickmg 
imaginary spiders off his blanket He also complained that a little negress was 
throwing lice at him Altliough oriented as to time and place, he saw scores of 
penguins as large as sheep He was given a fatadic shock treatment with 10 c c of 
pentothal sodium Two hours after the treatment he was not so restless, but he was 
again confused When asked where the penguins were he hunted about the room, 
remarking “That is strange I saw them here before” In the afternoon, 
although he was less disturbed, he again saw the penguins but they were smaller in 
size Some were small enough to crawl through cracks Later m the same afternoon 
after a second treatment, he again iinpro\ed He played clieckers and was greath 
pleased with the relief the treatment gjave him In the evening, however, he again 
became restless and tremulous He was given 2 grams of sodium luminal intra- 
venously and %oo gram of hyoscme subcutaneously for sleep The following morn- 
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ing, after the third faradic shock treatment, he ftdly recovered Later m the day he 
remarked “ I really thought that I saw penguins yesterday I must have been insane 
. I sure feel fine now ” The change m his behavior and attitude was remarkable 
He was not discharged until two days later, however, so that he could be pi ovided with 
a fresh start 


Summary of Results 

Since the use of faradic shock therapy in tlie treatment of delirium tie- 
mens was considered as an experimental procedure, the hospital regulations 
did not permit us to force its use on unwilling patients Written consent was 
frequently denied to us because the nature of such a request seemed to imply 
to many that the treatment entailed certain dangers Consequently, we 
were unable to treat every other admission of delirium tremens with this 
treatment * As stated above, all patients, whether given shock treatment 
or not, received the same routine medical treatment The group which re- 
ceived faradic shock therapy (table 1) includes those who gave consent and 
those who were in no condition to give consent and whose relatives could 
not be reached The group not treated with faradic shock therapy (table 
2) includes those who strongly objected to the shock treatment and those 
who, on admission, had such mild symptoms that they were at first regarded 
as having abortive forms but later were considered as milder forms of de- 
lirium tremens, since their symptoms did not abate promptly with the usual 
1 outmc medical treatment It is obvious, tlierefore, that most of the severe 
cases were among the first group 

Thirtj'-three cases of delirium tremens in Group I Avere given faiadic 
shock therapy in addition to the routine medical treatment, and 43 were 
given only the routine medical treatment (Group II) 

Among the 76 patients reported in this paper there was only one death 
This patient did not receive faradic shock treatments He showed no evi- 

* Beginning January 1, 1941, the writer obtained permission from the Minneapolis General 
Hospital administration to administer faradic shock therapy to patients with delirium tremens 
without obtaining their written consent A better controlled statistical evaluation was 
therebj made possible To determine the relative effectiveness of paraldehyde, intravenous 
barbiturates, and faradic shock therapy with intravenous pentothal sodium, all tincompli- 
rated cases under 55 j'cars of age on admission w'cre assigned in alternation to three groups 
The interns were instructed to prescribe strong sedation to all patients in the three groups 
t>nlj when it was urgcntl> required Whenever intravenous medication failed to quiet tlu 
patients in the second and third groups, 3 drams of paraldehjdc w'crc given one-half hour 
later 1 hirt} patients w'cre admitted from Januarj 1 to July 1, 1941, so in each group there 
were 10 patients The 10 patients in the first group who rccen^ed paraldchjde recovered in 
an average of 3 7 dajs, the 10 patients who received intravenous barbiturates (pentothal 
sodium or sodium am>tal) in 27 davs, and the 10 patients who received faradic shock with 
intravenous pentothal sodium in only 1 9 days The writer believes that the results in the 
first group were lower than the average of 50 days reported in this paper because the 
paraldehyde was withheld more stringently The second group responded still more promptly, 
indicating that intravenous terbiturates further shorten the duration of the delirium In 
the third group the duration was shortened from tlic average of 22 days reported in this 
paper because m all cases the faradic shock treatment was administered on the first morning 
ni admission These rcsuU<« indicate that intravenous barbiturates shorten the duration of 
drltrnm' tremens but when u<ed m conjunction with faradic shock treatment the duration of 
tbr d<'bnti n is furtiicr shortened 
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deuce of infection until 36 horns after admission, when his temperature be- 
gan to rise He expned from pneumonia shortly afterwards 

In only one case was a patient treated twice on the same day with faradic 
shock There is no reason why this treatment should not be given twice 
dail} if the patient show's need foi it This may further shorten the duia- 
tion of the illness 


Table I 


Group 1, Delirium Tremens Treated with Faradic Shock Therapy 


Cnsc No 

and Name 

Sex 

Age 

Days in Hos 
pital Before 
Faradic Shocks 
Given 

Days Fara- 
dic Shocks 
Gi\en 

Days Strong 
Sedation Re- 
quired After 
1st Treatment 

Days Strong 
Sedation Re- 
quired m 
Hospital 

1 

NN 

M 

33 

1 

2 

1 

2 

2 

PH 

M 

39 

1 

5 

4 

5 

3 

FH 

M 

39 

2 

1 

0 

2 

4 

SB 

M 

39 

2 

2 

0 

2 

5 

NH 

M 

35 

2 

2 

1 

3 

6 

RF 

M 

34 

1 

1 

0 

1 

7 

ES 

M 

43 

2 

2 

0 

2 

8 

EC 

M 

38 

1 

1 

0 

1 

9 

GB 

M 

48 

1 

1 

0 

1 

10 

JS* 

M 

35 

4 

5 

4 

8 

11 

TT 

M 

47 

3 

2 

1 

4 

12 

KT* 

M 

39 

1 

1 

0 

1 

13 

RH 

M 

36 

2 

2 

0 

2 

14 

PH 

M 

39 

2 

2 

2 

4 

IS 

GJ 

M 

40 

1 

2 

0 

1 

16 

EB 

F 

39 

2 

1 

0 

2 

17 

CB* 

M 

40 

2 

4 

0 

2 


t 



5 

3 

1 

6 

18 

PM 

M 

41 

1 

1 

0 

1 

19 

GK* 

M 

43 

1 

2 

1 

2 

20 

SE 

M 

34 

1 

1 

0 

1 

21 

TT 

M 

47 

1 

' 2 

0 

1 

22 

TF 

M 

34 

1 

3 

0 

1 

23 

FC 

F 

40 

2 

6 

3 

5 

24 

ST 

M 

46 

1 

3 

0 

1 

25 

DL 

F 

41 

1 

1 

0 

1 

26 

KH* 

M 

31 

1 

2 

0 

1 

27 

LL 

F 

40 

2 

1 

0 

2 

28 

JF* 

M 

42 

1 

1 

0 

1 

29 

AD 

F 

48 

1 

2 

0 

1 

30 

DF* 

M 

37 

1 

2 

1 

2 

31 

AT* 

M 

36 

1 

2 

1 

2 

32 

CB 

M 

44 

3 

3 

0 

3 

33 

EB 

M 

43 

1 

2 

0 

1 


* See case report t Second admission 


There was very little difference in the ages of the tw'o groups The 
average age in Group I was 38 5 years, and in Group II it was 40 5 years 
The average number of daily shock treatments administered was 2 2 A 
few patients received an extra treatment after all symptoms disappeared to 
make certain that recovery was complete 

The mean number of days strong sedation was required in Group I was 
2 21 with a standard deviation of 1 66, as compared with the mean of 5 05 
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clays ^\ ith a standard deviation of 3 33 in Group II The difference of the 
means was 2 84 + 0 59 The ratio of the difference to the standard error 
of the difference was 4 82 Therefore, the probability of the diffeience 
arising through chance alone would be extremely small 

The average number of days before administration of the faradic shock 
therapy was 1 6, for several did not receive this treatment for two or more 
days after their hospital admission It is quite probable that the duration 
of the delnium could have been shortened if all the patients m Group I had 
been given their first treatment on admission 


Table II 

Group 2, Dchiium Tremens Treated without Faradic Shock Therapy 


Case No and 
Name 

Sex 

Aee 

1 

Days Strong 
Sedation Re- 
Quired m 
Hospital 

Case No and 
Name 

Sex 1 

1 

Age 

Days Strong 
Sedation Re- 
quired in 
Hospital 

1 HL 

M 

39 

4 

23 

ST 

M 

45 

6 

2 GM 

M 

27 

2 

24 

JL 

M 

35 

10 

I M B 

M 

43 

5 

25 

PC 

M 

38 

4 

4 M M 

M 

33 

13 

26 

HL 

M 

39 

5 

5 LH 

M 

49 

3 

27 

BJ 

M 

42 

4 

6 CB 

M 

45 

10 

28 

TF 

M 

35 

5 

7 ES 

M 

SO 

5 

29 

SH 

M 

38 

9 

8 JC 

M 

35 

5 

30 

EB 

F 

39 

9 

9 AK 

M 

49 

3 

31 

GB 

M 

41 

3 

10 DE 

M 

39 

3 

32 

DH 

M 

42 

4 

11 LH 

M 

50 

S 

33 

GH 

F 

34 

4 

12 AB 

M 

46 

4 

34 

BS 

F 

34 

2 

1 ^ M W 

F 

32 

4 

35 

S.B 

M 

42 

19 

14 EO 

F 

29 

4 

36 

ES 

M 

41 

2 (died) 

15 HL 

M 

39 

4 

37 

PF 

M 

45 

3 

16 GA 

M 

46 

2 

38 

R A 

M 

32 

2 

17 SB 

M 

42 

3 

39 

CB 

M 

42 

4 

18 DS 


35 

3 

40 

B P 

M 

49 

7 

19 LJ 


32 

3 

41 

GD 

M 

47 

3 

20 WC 

HH 

31 

3 

42 

JC 

M 

36 

2 

21 GK 


43 


43 

E Y 

F 

46 

6 

22 JC 


35 

6 







The a\eragc number of days strong sedation was needed after the first 
faradic shock treatment was only 0 6 days 7'his low figure stiongly indi- 
cates the effectneiiess of the tieatment Only six, or 17 per cent of the 33 
patients, of those treated with faradic shock reached or exceeded the median 
number of days strong sedation nas required in those who received only the 
loutine medical treatment ^ 

*Four cases of pathologic drunkenness rcco\cred promptlj after they were gnen one 
faradic shock treatment Two cases of Korsakoff's psychoses were also treated with faradic 
shock treatment Thtj dc\ eloped delirium, extensive confabulation and peripheral neuritis 
after several months of licav> drinking The sjmptoms of delirium disappeared after two 
faradic shock treatments, but thc> continued to be mildlj confused at night for several days 
riic. periphtrnl iituritis, however, persisted for several months In addition to these cases, 
ntlnr forms ot toxic psvchoscs treated with faradic shock treatment will be discussed in a 
future rtfKvrt 
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1 
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1 

1 

1 
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10 


2 3 4 5 6 7 8 9 10 II 12 13 14 IS 16 17 18 19 
Number of days strony sedation was required 


Fig 1 Graphic representation showing tlie number of days strong sedation was re- 
quired by patients with the symptom-complex of delirium tremens Forty-three cases were 
treated wiUi routine medical treatment (white bars), and 33 cases were treated witli the 
same routine treatment together with faradic shock therapy (black bars) 


Comment 

As early as the first half of the nineteenth century, Esquirol considered 
alcoholism as a symptom rather than a cause of the psychosis Janet com- 
mented that the “ patients themselves have not been alcoholics all their lives, 
but they were already sick persons before they took to drink ” In a search- 
ing study of 65 cases he found that over 50 of these exhibited multiform 
neuropathic symptoms before they took to drink In a recent study of 97 
cases Davidoff and Whitaker corroborated his observations Alcohol fur- 
nishes the easiest means of escape from disagreeable reality, for it tempo- 
rarily blurs or obliterates unpleasant situations Unfortunately, however, 
in many cases habituation ultimately follows 

Besides the psychogenic factors, several physiologic conditions also con- 
tribute to the etiology of delirium tremens Many in the past considered 
sudden withdrawal of alcohol the cause, but now only a few consider it an 
important factor In all forms of drug addiction, the physiologic processes 
of the organism gradually become accustomed to the drug Therefore, a 
sudden abstinence produces a temporary dysfunction of the autonomic nerv- 
ous system The lesulting physiologic disturbances are responsible in part 
for such symptoms as restlessness, apprehensiveness and anxiety Hence, 
a sudden withdrawal must be considered as an important contributor}' factor 
m the production of delirium 

Another contributory factor is malnutrition This condition often oc- 
curs in the course of a prolonged drinking bout Since the role of vitamins 
has recently come to the foreground, some workers now maintain that avi- 
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taminoses are the cause of the delirium Although subvitaminoses may 
often occur, there is, as yet, no conclusive evidence that vitamin deficienc}* 
alone causes delirium tremens In a recent study by Rosenbaum et al 
it was found that once the disorder starts, vitamin therapy does not seem to 
shorten the illness Nevertheless, all patients m this study were treated for 
malnutrition 

Since all traces of alcohol leave tlie body m less than 24 hours, some hold 
that delirium tremens is not caused by tlie toxic effects of the drugs alone 
It is well known, however, that alcoholic intoxication impairs judgment and 
orientation by the involvement of the higher centers (sensorium-intellect) 
These changes secondarily affect the emotions-will field and the autonomic 
nervous system which creates emotional excitement and fear As early as 
1886, Blandford stated that “ the toxic effects of alcohol reduce the nerve 
centers to such an unstable state that the slightest thing such as an accident, 
grief, anxiety or mental shoclc upsets the balance ” Today these same con- 
ditions are recognized as precipitating factors in psychogenic psychoses, or 
m delirium tremens, or following a prolonged drinking bout 

Therefore, delirium tremens is not an isolated organic disorder, but 
rather a symptom-complex resulting from psychogenic as well as physical 
causes Mental disturbances arising from psychogenic or physical causes 
show themselves chiefly through alterations of physiologic functions (auto- 
nomic nervous system dysfunction) Objective symptoms such as perspi- 
lation, anorexia, tremors, and vasomotor reaction which occur in delirium, 
arise fiom difficult life-situations, toxic-organic processes, or both Thus, 
It IS necessary to regard the human organism as an integrated unit Foi- 
lunately, this concept is gradually replacing the dualistic view that mind and 
body are separate entities It is bringing about a better understanding of 
how disturbances of the personality may result from psychologic or toxic- 
organic causes or both (figure 2) With this consideration the treatment of 
delirium tremens may be carried out more effectively 

Summary 

Although there is no specific treatment for chronic alcoholism, the sjmip- 
lom-coinplex of delirium tremens is curable In Osier’s textbook ap- 
peared a statement “ Delirium tremens is a disease which, in a large major- 
ity of cases, runs a course veiy slightly influenced by medicine ” Although 
main may still hold this belief, observations of the recent investigators do 
not support this Mew A conspicuous difference occurs in the mortalitj' 
rates m the places where the cases arc poorly treated and wOicrc adequate 
support INC and protccli\e therapy is proMded 

Although sudden withdrawal of alcohol often produces disfunction of 
the plnsiologic processes m individuals whose organism has become liahitu- 
ated to the drug, the writer concurs with the majority in advocating tins 
method of treatment Pr.icticalh all chronic alcoholics intend to “ taper 
off ” of their own accoid, hut ihe\ iicualh fail It is poor medical practice 
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Fig 2 Scheme showing how psychogenic or toxic-organic disturbance may affect tlie 
physiological processes and produce similar symptoms If the psychogenic disturbances 
are not systematized and if the to\ic-organic changes are not irreversible shock treatment 
used 111 conjunction with psychotherapy may remove the psychotic symptoms by breaking the 
Mcious circle 

for a physician to prescribe gradual witlidrawal because it gives the patient 
professional sanction to a procedure which is fraught with danger The 
patient and his relatives are led to believe that such a procedure is necessary 
and proper Gradual withdrawal frequently prolongs and at times aggra- 
vates the condition 

Supportive and protective measures are essential in the treatment of de- 
lirium tremens The various supportive measures necessary to maintain 
the vital functions and support the strength of the patient have been already 
described The procedures used in this study are similar to those employed 
at the Bellevue Hospital and at other leading centers 

The protective measures, chiefly physical and chemical restraints, were 
used to avoid accidental injuries and to prevent exhaustion Paradoxical 
as it may sound, these measures, although essential, often prolong or aggra- 
vate the condition Particularly at night, it was often necessary to use 
physical restraints for violent and disturbed patients, even though such meth- 
ods often provoke constant struggle which causes further excitement and 
exhaustion Since the action of sedatne drugs on these patients is iincei- 
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tain, the application of restraints as a safeguard was o'ften necessary, foi 
without them constant vigilance would be requiied, but this is not practical 
in a general hospital because of the expense involved Individual nursing 
care would be ideal, for the application of restraints would not be so often 
required Continuous tub baths are far superior to the use of physical re- 
straints, but as in most other general hospitals such equipment was not avail- 
able Sedative packs were not used for they also tend to increase the ex- 
citement by the restraint involved 

The use of chemical restraints piesents as difficult a problem as that of 
physical restraints foi they also are easily subject to abuse The most sat- 
isfactory sedaUve used to produce sleep and prevent exhaustion in delirious 
patients is a quickly acting and rapidly eliminated drug Since these pa- 
tients often remain wide awake, in spite of heroic administration of hypnot- 
ics, it IS evident that slowly eliminated diugs which accumulate in the sys- 
tem are contraindicated, for their toxic action may prolong and aggravate 
the condition "® According to Jewett,^® the mortality was reduced more 
than half when he abandoned their use Paraldehyde, the most popular 
drug used m the treatment of delirium tremens, was used most frequently 
by us It IS not an ideal sedative Since it is closely related to ethyl alco- 
hol it also irritates the stomach, produces “ hangover ” effects, induces de- 
lirium, and is habit forming It was not given rectally for it is rarely re- 
tained by excited patients Some advise against the use of paraldehyde for 
It often increases excitement Intravenous barbiturates are far superioi , 
foi their use eliminates most of these undesirable effects The hypnotic 
effect IS moie certain, and the action and elimination aie more rapid Then 
administration entails no dangei if one is fully informed about their pharma- 
cologic dial acteristics Several writeis"® have claimed good results with 
mtravenous sodium aniytal m conti oiling patients with delirium tremens, 
but the duration of its action m the excited patients has been so brief that 
It has not enjoyed a wide use 

In this study mtravenous pentothal sodium was used exclusively for se- 
dation following excitation with the series of electrical shocks because it is 
one of the most rapidl}’’ acting and eliminated drugs m the barbiturate senes 
Since Its after effects are veiy tiansitory, the patient was m condition to rc- 
(.euc psychotherapy soon afterwards 

Since dehiium tiemcns generally has been considered as a purely toxic- 
organic disturbance, insufficient attention has been given to its psychogenesis 
'I'hc personality A\ith its constitutional and acquned components must be 
considered, as \\ell as the various physical factors winch contribute to its 
oiigm Although in recent }ears several \\riters have pointed out the im- 
portance of considering the psjchogenic factors, most therapists have con- 
tinued to tieat delirium tremens as a physical disease rather than as a ps\cho- 
biologic reaction t\pc 

Shock treatment does not change the preexisting per‘.on.iIit\ of psjehotie 
uhliMduaK, hut ii umialh remoNC'^ unplca''ant ps\chotic material if it is of 
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i.ithei icccnt oiigin-’’ The same appeals to be tine in patients with de- 
lirium ticmens Shock tieatment piomptly lehevcs them of then acute men- 
tal symptoms and pi o\ ides them with a f i esh stai t, but it does not alter their 
underlying constitutional make-up It is too early to deteimine whether 
faradic shock tieatment may defei some from further dunking, but it appears 
quite likely that by interrupting the vicious circle at the onset acute mental 
disorders ma} be prevented from merging into more chronic f oi ms 

Since the S} mptom-complex of deliiium ti emeus is the result of psy- 
chogenic as well as physical conditions, it is logical to conclude that both of 
these conditions should be treated By using faiadic shock therapy, an ap- 
jiaiently safe, effective, and inexpeiisne method of bringing about a quick 
relief of acute psychotic symptoms, together with the accepted routine med- 
ical treatment, the underlying psychogenic and physical factors are simul- 
taneously tieated The duration of the illness was shortened to less than 
half the usual time by this piocedure Consequently, the dangei of physical 
complications was also lessened 


Conclusions 

The symptom-complex of delnium ti emeus results fiom psychogenic as 
\iell as physical conditions The contributory factors aie (a) the person- 
ality with Its constitutional and acquired components, (b) the toxic effects 
of alcohol, (c) malnutrition, and (d) sudden withdrawal of alcohol The 
piecipitating factor may be an emotional shock, injuiy, or infection 

The routine treatment has been directed largely towaid supportive meas- 
ures, but the basic considei ations of the psychopathology have been largely 
neglected Experience has shown that the necessary “ protective ” meas- 
ures (chemical and physical restraints) often aggravate or prolong the con- 
dition Faradic shodc therapy promptly removes the acute psychotic symp- 
toms 111 most cases and, therefore, lessens the need of these undesirable 
protectiA e measures 

Seventy-six cases erf delirium ti emeus weie given the same routine med- 
ical treatment Forty-three of these, receiving only the loutine treatment, 
lequired strong sedation for an average of 5 0 days Thirty-three, leceiv- 
mg faradic shock therapy in addition to the routine treatment, lequired 
sti ong sedation f oi an average of 2 2 days 
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CARDIO-PERICARDIOPEXY; THE SURGICAL 
TREATMENT OF CORONARY ARTERIAL 
DISEASE BY THE ESTABLISHMENT 
OF ADHESIVE PERICARDITIS*^ 

By Samuel Aecott Thompson, M D , F A C S , and Milton J Raisbeck, 

M D , F A C P , Nezv York, N Y 

Coronary arterial disease is an ever changing process during the de- 
velopment of which the occlusive process is opposed by the formation of 
collateral anastomoses When the adjustments within the heait are suf- 
ficient to compensate foi the disease process, no symptoms occur, but when a 
discrepancy exists between the myocardial demand and the coronary supply, 
the resulting myocardial ischemia is responsible for the clinical syndromes of 
angina pectoris, congestive failure and myocardial infarction The coron- 
aries may be completely occluded without infarction or myocardial fibrosis 
if the development of the collateral circulation keeps pace with the occlusive 
process This conception relates particulaily to the mechanical effects of the 
disease, but these effects are the same regardless of the variations in the 
underlying etiolog)' The changes in the myocardium depend solely upon the 
extent and duration of the relative ischemia and not upon the manner m 
which tlie ischemia is produced 

The limit of adjustment between blood demand and supply, which has 
been called the coi onary reserve, may be exceeded by an increase in the myo- 
cardial demand or a deci ease in the coronary supply 

Rationale of Surgery 

The rationale of suigery in the tieatment of coronary arterial disease is 
to decrease the myocardial demand or increase the coronary supply, and has 
to do with operative proceduies upon (1) the sympathetic nervous system, 
(2) the thyroid gland, and (3) upon the heart itself 

Operations upon the sympathetic nervous system interrupt the cardio- 
sensory and motor pathways This prevents the conduction of impulses 
responsible for painful sensations and possibly for spastic conti action of the 
coronary arteries Spasm of the coronary arteries alone may lead to angina 
or, superadded to disease of an artery^ may lead to myocardial infarction 

The operations usually consist m the removal of the upper four or five 
thoracic and the lower cervical affeient and efferent ganglia, or the nerves of 
these ganglia Raney reported a series of cases in which he severed only 
the motor nerves enteiing these ganglia, on the theory^ that the presence of 

* Received for publication August 1, 1941 , ^ , 

From the Thoracic Surgical Service and the Department of Cardiology of the New York 
Medical College and Flower-Fifth Avenue Hospitals 
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disease leverses the noimal physiology and the motoi neives then contract 
rather than dilate the coionaiy arteries The validity of this theory is not 
established as the operation was performed only upon one side, but because 
of his reported low mortality and good results, the procedure appears to de- 
serve a further trial Injection of alcohol into these ganglia and the verte- 
bral nerves, in our experience, has brought only temporary relief Two of 
the patients m our series had received injections on two different occasions 

Total removal of the thjnoid gland in coronary arterial disease was per- 
formed with the idea of reducing the metabolic rate and theieby reducing the 
myocardial demand to the level of a decreased coronary supply This has 
been beneficial m some instances, but in general it has not stood the test of 
time For this reason, and because of its high mortality, it is not consideied 
a satibfactoiy procedure 

Grafting tissue onto the myocardium produces a collateral circulation in 
t\\o ways (1) intracardiac, by stimulating an increase in the size and func- 
tion of the collateial channels which are already present in the heait, and (2) 
extracardiac, bj' the formation of new channels fiom the grafted tissue to the 
myocaidium This giafted tissue should have, or be capable of pioducing 
and maintaining a satisfactory blood supply This additional blood supply 
augments the decreased coronary supply, and the myocaidial ischemia is 
overcome not by eliminating coionary arterial spasm and not by deci easing 
the myocardial demand, but by increasing the actual blood supply to the heart 
This compai atively lecent principle in the tieatment of coionaij'^ aiteiial 
disease, first applied to a human being by Beck,*’ “ has been sufficiently demon- 
strated from experimental and clinical evidence to be physiologically sound 
1'he tissues which have been used as giafts are muscle, omentum, lung and 
pciicaidium 

In cai dio-myopexy, as developed by Beck, the epicardium is mechanicall} 
ienio\ed by a buir, and a portion of the pecloralis muscle is pai tially lesected 
and applied to the denuded myocaidium and pericardium This opeiation is 
one of ni.ijor piopoitions and must be limited to patients who aic in con- 
dition to withstand inajoi operatnc piocednres There is a certain operative 
inortahiN in jiatieiits w'lth eoionai j disease, no matter what or how’ simple the 
operation 

In c«irdio-onicntope\\. as developed and first performed by O’Shaiigh- 
ness\,' *' the left pleural caMt} is opened and a portion of omentum is 
brought up through a small incision m the diaphragm 'J'he peiicaidium is 
opened .md the cpic'ardium is co^cred with an iiiitant salve 'J'he omentum 
IS then attached to the edgc.s of the pcrKardiuni 'I'lie reaction produced b\ 
the sahe cau*«ts the omentum to heconit adheicnt to the nuocardium 'J'hi'' 
operation .iFo i>> one of major proportions 

Cardio-pneiinioj)e\y has hetn peiformetl upon two jiatienis b\ O'Shaugh- 
ne'">\ without relief of tlie svinpioms 

'ill* abilit) of the peru irdtiim to ser\e a*' the '«oinee <jf a collateral tit 
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dilation has been known foi some time and as a lesult of animal experi- 
mentation It was definitely recommended for such use m 1932 by Hudson, 
]Moiitz and Wearn ** Since that time other investigators have demonstrated 
the effectn cness of the peiicardium as a souice from which to develop a 
collateial cii dilation O’Shaughiiessy performed the fiist opeiation in which 
the pericardium was used as the souice of the collateral circulation Beck 
also leported a patient with congestive failure m whom he inserted powdered 
beef bone into the per icai dial sac 

The blood supply of the peiicaidium is abundant (figuie 1) It receives 
blanches from the aorta, from the internal mammary, fiom the esophageal, 
fiom the phrenic, from the bronchial, from the mediastinal, and from the 
coionar} aiteries themselves While these branches aie noimally small they, 
ne\ ertheless, constitute a rich souice foi collateral communication with the 
coionaiy aiteiies 



Fic 1 This diagram illustrates the normal coronary artery anastomosis (1) Extra 
cardiac anastomotic branches to the pericardium (2) Intercoronary anastomoses between 
the mam coronary arteries (3) Intracardiac anastomoses between branches of the same 

coronary artery . „ , , . , 

The blood supply of the pericaidium is also illustrated, the branches received are from 
the B, bronchial, IM, internal mammary, Ph, phrenic, MA, mediastinal, O, esophageal, 
A, aortic , P, pericardium , and M, myocardium 


Experimental Evidence 

Contrary to the general belief, adhesive pericarditis is not readily or 
easily produced by mechanical trauma or by a host of chemical irritants In 
a senes of animal expenments we demonstrated the ability to pioduce ad 
hesive peiicarditis regularly and graft the pericardium on to the epicardium 
by the introduction of sterile talc powdei (h}drous magnesium silicate) into 
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the pericardial sac The powder produces a foreign body reaction, char- 
acterized by a fibrinous pericarditis, with little or no fluid formation As 
early as 18 hours after the introduction of the powder the pericardium be- 
comes adherent to the epicardium at the site of insertion After one week 
the two surfaces are firmly adherent, and after four weeks the pericardium 
and epicardium aie fused as one layer of tissue The presence of blood 
vessels from the pericardium to the epicardium was demonstiated at sub- 
sequent operations when bleeding was observed fiom both tissues when the 
two layers were separated Also microscopic sections of injected specimens 
demonstrate the presence of blood vessels going from one tissue to the 
other (figures 2 and 2A) 



I t‘. 2 l’ti<it<»uj*crof*iaj)li (low power) of a section of a clog’s heart Adlicsixc peri 
c irditis w i'; prodijcf'd and this was followed tn ligation of the left descending branch of the 
ff.'-i.iirj a''Krv The dog was liter sacrifictd uid the heart injected with India ml' The 
arrows it V p ant to the line oi eirdiopciirardial adhesions M, ni>»>cardiiiin , P, pericardiiini 
\l 15 It' * C art < in crossttig clireetls httwetn the ptricinhutn and m\‘jcarduim 

’ 'ss- 1 1 }, Di-v r \ Pn.ro, Irani r«rro,_Sidn(\ (irecr Mclsin Rupp, Ahhii 

r >' ’’•'r lv'','i r u,r in(' L P Wtfshuh is gr it< siillc .ulno\led"cd 
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Following the introduction of the talc powder a definite inflammatory 
reaction occurs and involves the pleura, the pericardium, the epicardium 
and the adjacent myocardium One of the characteristic features of this 
reaction is the tremendous hyperemia which is produced within a few hours 
The leaction peisists for tivo oi tliree weeks and giadually subsides We 
feel that this hyperemia of the myocardium not only opens up the anastomotic 
channels between the coionaries which are already present, although not in 
use, but also stimulates the f oi mation of new intercoronary channels Thus 
the reaction would be responsible foi the foi mation of new intracaidiac as 
u cll as cxtracardiac collaterals 



Fig 2A Photomicrograph (high power) of a section of a dog’s heart following cardio- 
pericardiopexy and ligation of a mam coronary artery The dog was sacrificed and the heart 
injected with India ink 

The arrows at A point to the line of cardiopericardial adhesions M, myocardium, 
P, pericardium Notice the large vessel filled with ink, crossing directly between the peri- 
cardium and myocardium 

Because of the inefficient lymphatic supply of the pericardium and the 
large size of the powder particle, very little if any of the powder is removed 
from the pericardial sac Phagocytosis removes a small amount but the 
greater part of the powder remains indefinitely in the pericardial sac, fixed 
in the adherent tissues 

To determine the possibility of applying such a procedure to human 
beings experiments were done on four groups of dogs In the first group 
of 20 dogs the descending branch of the left coronary artery and vein were 
ligated and divided one centimeter below their junction with the circumflex 
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liranch In this group, which was used as a control, the mortalit)- was 50 
per cent In the second group of 16 dogs, the same operation was performed 
but, in addition, talc powder was introduced into the pericardial sac at and 
around the site of ligation In this group the mortalit}' was 25 per cent In 
the third group of 16 dogs, adhesive pericarditis was produced first by means 
of the talc and then, two or three weeks later, the same ligations and divisions 
weie performed In this group there were no deaths These experiments 
demonstrated the ability of the pericardium to furnish a collateral circulation 
sufficient to overcome the ischemia produced by sudden, complete ligation of a 
mam bianch of the coronary artery, when adhesive pericarditis had been 
jireviously established 

In order to obtain further evidence upon the extent of collateral cir- 
culation from the pericardium, m a fouith group of eight dogs adhesive peri- 
carditis was fiist pioduced as desciibed above After 14 to 21 da)’^s, the 
descending branch of the left coronaiy artery nas ligated just below the 
ciicumflex branch Two or three weeks after this operation the light cor- 
onary artery was ligated in its middle part Following lecovery from this 
operation the circumflex arter}^ on the left was ligated at its origin About 
14 to 21 days latei the right coronary artery was also ligated near the aorta 
Thus there was no longer any direct supply of blood to the heait muscle, ex- 
cept through the collateial channels Two dogs survived this extensive 
series of ligations, they could run and play with other dogs and were ap- 
pai ently \\ ell 

Robeitson leported a senes of experiments in which by successne 
stages the coronaiy arteries neie ligated up to their aortic origin and ad- 
hcsi\c pericarditis \\as produced at the same time Then, to determine the 
presence of a collateral circulation fiom any souice other than the pcri- 
caidiiim he lemo^cd the adheient pericardium, following which piocediiic 
none of the dogs sunived 

In 1842 Chcvcis*” demonstiated by autopsy material the presence of 
c.iidiac hjpertroph} associated i\ith adherent pericaiditis only when addi- 
tional pathologic changes existed nhich could account for the hypertroph) 
Hosier and Williams have sho\\n from animal expciiincnt and the analysis 
of d.dOO aiitops) reports that adhesive pericarditis itself is usually silent and 
innocuous, does not plaj a significant role in the pioduction of cardiac hjper- 
trojiln, and docs not cause circulator}' cmbai lassiiient unless it is extcnsi\c 
inough to cause cardiac angulation, torsion oi coinpiession 

It IS nccfssar} at ibis point to cniphasi/c the difference between con- 
strtetue pericarditis and adhesi\e pericarditis I'be two terms arc often 
confuted and considered to be identical, but tbey aie, or ma) be, entirely dif- 
tt.rent '1 be procedure wliub we adioeate is tbe production of an adbesi\c 
js.ne.'rditis, .tnd tlii'. is nceoinplisbed In oui tetlnnc witbont fiioducing con- 
slrirint pericai (Ini'., as obseivation of tbe miious bloofl pres-nre .it long 
n'Uiv.d'. nitiT opetaiton has dcmonstiattd 

to tbe inipi.il co!l,fKi,il coronarv ciKiil.nion Wiggtr-v/’ 


in a eo'ii- 
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prehcnsne suivey and a critical i evaluation of available evidence, concludes 
that " the coronal y anastomoses in normal hearts apparently have no func- 
tional value This does not pieclude the increase in calibie of the potential 
communications, oi the development of a new system of vessels which can 
fmnish adequate nourishment under pathological conditions As a le- 
sult of the gradual nan owing of a coronary branch, the pressure witlim this 
branch decreases and the pressure gradients between iiitercoronary and extra- 
coronai) channels aie favoiable foi a continuous flow towards the ischemic 
area during systole as well as diastole " 

Augmentation of the coionary circulation by adhesive pericarditis may 
occur 111 any oi all of three ways (figure 3) (1) by the foimation of new 



Fig 3 This diagram illustrates the augmentation of the coronary circulation by ad- 
hesive pericarditis (1) New channels form between the mam coronaiy arteries (2) Pro- 
liferation and dilatation of already existing intercoronary channels (3) Formation of new 
extracardiac channels from the pericardium 

P, pericardium , M, myocardium , P B V , pericardial blood vessel , A P , site of ad- 
herent pericardium to epicardium 

channels between the mam coionanes, (2) by dilatation and prolifeiation 
of already existing inteicoionan channels, or (3) by the formation of new 
extiacardiac channels fiom the grafted peiicardium 

Operative Technic 

In accoi dance with lecent teimmolog) we ha\e called the production of 
adhesive pericarditis b} opeiation, cai dio-pericai diopex) It is a simple 

operation and can be done in about 20 minutes *1 he proceduie is as follons 
an incision appi oximately three inches long is made o^el the left fifth costal 



502 SAMUEL ALCOTT THOMPSON AND MILTON J RAISBECK 

cartilage, the median end of the incision being at the costosternal junction 
The incision is carried down to the costal cartilage The perichondrium is 
incised and stripped from the cartilage anteriorly and posteriorly and about 
one and one-half inches of the cartilage is removed The posterior peri- 
chondrium IS incised for one and one-half inches, exposing the anteiior 
mediastinum Care is taken not to injure the internal mammary artery, 
which IS now exposed This artery and vein are reti acted mesially This 
approach is over the so-called free space and the pleura does not usualty 
appear m the field However, if it is present, it is gently retracted laterally, 
exposing the pericardium The pericardium is picked up by hemostats and 
a one inch incision is made through an avascular area A small rubber 
suction tube is inserted into the pericardial sac and any fluid present is re- 
moved Five cubic centimeters of a 2 per cent solution of novocain are then 
dropped onto the epicardium to prevent fibrillation This is allowed to re- 
main in the pericardial sac for about four or five minutes and is then removed 
by suction The heart is now palpated with one finger inserted into the peri- 
caidial sac Any infarcts or scars are noted, as well as the presence or 
.absence of adhesions of the pericardium to the epicardium Approximately 
two drams of sterile, drj'^ talc powder is now spread over the anterior surface 
and the inferior and left borders of the heart The powder may be applied 
by a spatula or by an atomizer The peiicardial incision is now incom- 
pletely closed with No 0 plain catgut The posterior perichondrium is 
closed ^\lth fine catgut The muscles of the chest wall, whicli were seveied 
in the approach, are now approximated and the skin is closed No diaiii is 
inserted 

The medical problems which arise in connection with the suigical treat- 
ment of coronary disease include the following (1) the establishment of 
cnteiia for the selection of patients, (2) preoperatne study and pieparation, 

( ^ ) postoperatu e mcinagemeiit, and (4) the e\ aluation of results 

Sellchon or Cases 

During the course of study of a nen method 'inch as cai dio-pericardio- 
the ‘'election of cases must be consercative and the criteiia upon nliich 
''election !«; based must be made exticmely iigorous 

\t pic^cnt we have limited ourseKes to cases w'hich can meet full} the 
following criteria The first is a definite and clearly defined anginal syn- 
<lromc, pam of characteristic nature and distribution, and particular!} with 
a definite relationship to cfToit This criterion is purcK subjecticc hut it is 
haste 

Of equal nnjiortance i*- ohjcctnc ccidence of coronal} and myocardial 
di^ca'-e m the form of pO''iti\c plnsical, electrocardiographic and roentgen- 
ra} rincHttg" 

lUcoiid thc'c ha''ic critiria wc ha\e added the following* the ali‘.e‘nce of 
after fairh prolonged medical treatment and an extreme de 
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giec of disabilit}, coi responding at least to Class III of the Heart Asso- 
ciation Classification, necessitating greatly limited physical actmties From 
the point of view of gaming a livelihood, most of our patients were m Class 
IV, unable to walk iiioie than a few hundred feet without anginal pain and, 
therefore, completel} ciippled Thus we have endeavoied to take only 
cases that might ha\ c something to gam and practically nothing to lose 

A preMOus coronal y occlusion is not consideied a contraindication, 
rather the contiary as it constitutes definite proof of coronary disease 
However, sufficient time must have elapsed to peiinit healing of the infarct, 
wMth no c\ idence of an active pi ocess still going on, and a further period of 
time is necessary to establish the fact that the patient still suffers from ex- 
treme limitation due to the myocaidial condition A fibrous scar following 
an infarct ma} not, of course, be influenced by any proffered new blood 
supply from pericardial adhesions or other souices, but we believe that 
bringing a fiesh blood supply to othei aieas of the epicardium wnll be 
pi ofitable 

Congests e heart failure is a contiaindication to operation if there are 
all}- clinical evidences of passive congestion in the form of moisture at the 
lung bases, enlargement of the liver, or edema Such findings increase the 
operative risk be}ond a leasonable or safe point in our estimation On the 
other hand, in some cases in ivhich the dynamics of the ciiculation have been 
upset as shoivn b} sIom ing of the circulation time and a rise in venous pres- 
sure, these manifestations have not been accepted as contraindications if the 
clinical findings ivere othenvise satisfactory In two cases there were physi- 
cal signs of congestne heait failuie -which had developed after previous 
coronary disease Opeiation w'as performed after a preliminary period of 
treatment consisting of rest, digitalization and diuietic measures so that the 
patients came to operation after a period of complete freedom from the usual 
signs of passne congestion Under these circumstances operation was well 
tolerated 

Preoperative Study 

Oui pieliminar) loutine begins with a cardiological examination con- 
sisting of a detailed history, complete pitysical examination, routine electro- 
cardiograms including at least t\vo chest leads (CR-2 and CR-4) and roent- 
o-en-ray stud} (two-meter chest film and fluoroscopy) On the basis of 
this preliminary examination cases weie selected and w-^ere then subjected 
to further study determination of the circulation time, of the venous pres- 
sure by the diiect method, and special electrocardiographic studies if ordinarj 

lecords did not show positive findings 

It is of inteiest to note that in cases presenting the picture of puie 
anginal syndiome without apparent passive congestion on physical examina- 
tion, w^e have found some slowing of the circulation time 

The determination of the venous blood pressuie b} the direct method 
show ed some elevation m occasional cases Oui chief interest m the venous 
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pressure was to determine the pieoperative levels for comparison m the 
future Any obstruction to the return flow to the heart reason of peri- 
cardial bands or adhesions should be detected relatively earl}^ by a rise m 
the venous pressure It is our present belief that any difficulty m the future 
from pericardial bands or the like is not a real danger ^\lth this method 
The adhesions which we seek to produce are limited to the area of applica- 
tion of the powder and do not tend to pioduce bands which have a constrict- 
ing or tortional effect So far our observations directly substantiate this 
belief, as the venous pressure after operation has m general remained nor- 
mal or become somewhat lower than before, without any tendency to an 
abnoimal rise in venous pressure during our period of observation, now 
extending to over three )'ears 

Electrocardiograms taken at rest have given positive evidence of cor- 
onary arterial disease in a fair proportion of cases In some of our patients 
c have been able to secure records from other observers taken during acute 
coronal y occlusions m the past If a record taken at rest lacks distinctive 
changes, two methods are open to permit more positive findings One of 
these, exercise tests followed by serial electrocaidiograms, has not been 
used as our patients were too ill to peimit physical activity pushed to this 
degree We have, therefore, used an anoxemia test w'hich has given positive 
findings which fulfill our basic criteiia wdien electi ocai diogi ams at lest w'cre 
not conclusive 

We have used a face mask w'hich covers both the nose and the mouth, 
with a \alve in the mask so that expired air is released at once Thcic is 
no dead space betw'een the mouth and the valve so that the patient does not 
rebreathe any of his own CO- The mixtuie we use consists of 10 per cent 
OX} gen and 90 per cent nitrogen A control electrocaidiogiam is taken wnlh 
a prcliininaiy blood pressure reading Then 10 per cent ox}gcn adminis- 
tration IS begun, and ever} five minutes w'e take an electrocardiogi am and 
blood pressure reading The jiatient signals promptly if anginal pain de- 
\el<ips ()i any other acute distress and, in that event, the test is stopped at 
once If no ad\eise symptoms develop, the inhalation of 10 pci cent oxwgeii 
i'' continued for 20 minutes The patient is then given pure ox}gen for 
llirte luimues and another final control electrocardiogram is lecordcd In 
''cwei.il ot our cases the patient was unable to take 10 jier cent ox}gen foi 
more than fi\e or ten minutes w'lthout acute distress In no cases ha\e we 
o!>>ci\cd the dc\clopment of alaimmg sMnptoms or more than transient 
di'*ire‘»s, but the occurrence of such s\mptoms is not acceptable as cwidencc 
of a posnue test W'e consider a positive test the occurrence of changes m 
the elee irocardiouram of characteristic Upcs shifting of the S-T segment 
a?(d vanatioav m the amplitude and direction of the 'F-wavc due to a sub- 
no»*tu 'I slate of owgeiiation of the nuoc.irduirn during the test W'e have 
«oTi-id<rttl suth ihane't" a^- e vide net of ,i •siibiionnal eoronary l>!o«)d su[)[)l} 
t ii'^urt ^ 1 o 7 ) 
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Oil! pi copei dtn e stud} is completed b} tests which are intended to rule 
out the possibility of any active myocai dial process due to a recent occlusion 
In two of oui eailier cases we believe that this feature of the study was not 
adequately coveicd, and it is highly impoitant The white blood count is 



Fig 4 Anoxemia test, case 8 A, control B, after 5 minutes of 10 per cent O, Note 
lowering of the RS-T segments m Leads I, II and IV F, after 3 minutes of pure O. This 
patient was not able to tolerate 10 per cent O. for more than 5 minutes 


helpful, but the led cell sedimentation rate is more sensitne and both should 
be done and should remain normal for at least two determinations about a 
week apart In addition we have taken serial electrocardiograms at mter^als 
of a few days to determine that the lecoid is stabilized m its present form 
These precautions tend to pre\ent, as far as maj be possible, bringing a 
patient to operation with an infarct only partially healed 
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Preoperative medication must var}^ according to the individual indica- 
tions In two of our patients who came to us m congestive heart failure 
we ha^ e used digitalis and the usual methods of treatment until all signs of 
passive congestion were cleared up As a routine we give quimdme sulfate 
0 20 gm or gr in at intervals of four hours for several doses immediately 
preceding operation, the last dose timed within two hours of operation 
7'his IS intended to minimize the danger of the development of ectopic 
rhythms during operation Preoperatave sedation consisted of morphine 



\ B C !• 

I H* 5 \no\cinia test, ca'<c 10 A, control B, after 5 minutes of 10 per cent O- 
t after Id niinntLs of 10 per cent O F, after 3 minutes of pure O; Tins patient was not 
thle to t»>lirate 10 per cent O, for more than 10 minutes 

gr h, lo * 1 , and atjopnic was gntn ininiedialch licforc opciation in doses 
nid again nnmtdiatcly after operation 
I he .iiusthe^ia U'-ed has been cjclopropane and oxjgen, gning approxi- 
niateK jM.r eeiu c> edopropanc and per cent oxygen. If there were an\ 
"•gn- (d et topic' iKMt^ during operation, an extra dose of atropine gr. 

Wii*' given at oruc hdee'troeardiogranis were taheii at .sliort intervals dur- 
ing fjjt' ration atul onlv ocea^iotuillv have we oh^eived ventncnl.ir premature 
J ' < )nK rarelv did ivt) oceiir hi Miceessiou and at no tniH have we ban 
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CMdcnce of \cnlucular tachycaiclia As far as we can determine, this form 
of anesthesia is preferable for our puipose because of the large amount of 
OX) gen ^^hlch can be given and we do not feel that the anesthesia tends, 
under the circumstances in A\hich we have used it, to favor the production 
of ectopic rh\ thins 



A B C 


Fig 6 Anoxemia test, case 7 A, control B, after 5 minutes of 10 per cent O. C, 
after 10 minutes of 10 per cent O- In Lead IV the depression of the T-wave becomes more 
marked and the S-T segment is lowered 

Postoperative Course 

There is a febrile reaction with temperature reaching approximate!} 
103° F by the second or third day after operation The elevation of tem- 
peratuie subsides gradually, in all lasting between 10 days and two weeks 
In one case the temperature reached 104° F and did not fall entirely to 
normal until three weeks had elapsed No special cause could be found for 
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this prolongation of the febrile reaction, and the patient (Case 5) made a 
good lecovery 

A pel icai dial friction mb is audible fairly promptly We haA^e not been 
insistent in attempting auscultation during the first day so as to avoid inter- 
fering with the operative wound A friction rub has been heard definitel}^ 



i: 

1 !<• / Xnovttiiii ci'.t 7 inntimiccl I), alter 15 miiuitc<i of 10 ptr unt O L, after 
20 mimitt*. ni 10 per itiU O 1', ntUr o mimitcs of pure O 

f ti the ^eC 0 Iul day ami a*: the co^lJ)^t‘.‘’t^ aic m.idc smallei after the third 
da\. It is heard <ner a wide area. practicalK the eiitin pree(7rdiiim, and 
P' r-isis upward of three week'^ 

Within 24 to ,36 hour', of the optratirni we ha\e regularh ob'irxefi cm- 
rff tD.i^ohil.uioii of tin Itft lowfi lobe and in the fir-t cast we wtJ< 

I ‘rut* 4 what apjKaied to lx. the dtxelopment of jiostopeiative p.uunioiua 
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The physical hndings aie chai actei i/eci by sti iking bioiichial bieathing and 
clcai, high-pitched expnation, but with piactically no lales oi evidence of 
moist uic in the alveoli This change in the breath sounds is noticeable 
chiefly m the left axilla and below the angle of the left scapula There is 
no cough or cxpcctoi ation and the patient does not appear ill, as one might 
expect fiom the le\el of tempeiature and the bionchial bieathing Further 
obser\ ation in subsequent cases has made it clear that we are dealing witli 
an mflammatoi} leaction, in\ol\ing the contiguous tissues and lobe of the 
lung and diaractci ized b) e\ idcnce of consolidation but without exudate in 
the ah Coll For this we have used the term interstitial pneumonitis The 
'puysical signs clear up w ithin a week as a i ule 

We have considei ed the possibiht} of compression of the Jung by a peri- 
cai dial exudate, but as far as wt can determine by physical and roentgen-ray 
findings there is no demonstrable amount of fluid in the pericardial sac 

Inflammatory changes may ln^olve the pleura and m two cases we have 
obserxed a small effusion on the left This has been followed by adhesions 
in the left costophrenic angle, slightly limiting the movements of the dia- 
phragm, such as w e usually see af tei old attacks of pleurisy 

Theie is abundant loentgen-iay evidence of mediastinitis (figures 8A, 
SB, 8C) Our fiist chest film is taken the day following opei ation and 
legularly shoxvs enlargement of the mediastinal shadows which bulge out 
on each side during the fiist xveek of the postopeiative peiiod or a little 
longei Clinical evidence of this was present in two cases in the form of 
mild dysphagia which lasted for about four days Serial roentgen-ray films 
shoxv regiession of tlie mediastinal shadoxvs, although they remain some- 
what heaviei than normal for several weeks after opei ation, clearing up 
sloxvly 

The electrocardiographic changes (figuies 9 and 10), which are the sub- 
ject of a separate communication, are characteristic of an acute pericardial 
leaction Theie is concordant shifting of the S-T segment in the limb 
leads In some cases the S-T segment in Lead III has shown a downward 
shift 

Postoperative medication has consisted of oxygen given as a routine 
during the first two days by double nasal catheter of the Bullowa type 
There has been no respiratory distress and the coloi has remained normal, 
but It appeared reasonable to supply oxygen in order to spaie the heart as 
much as possible Sedatives have been used to control pain and in some 
cases to control cough Model ate doses of morphine have sufficed and 
have not been needed beyond the second oi third day The need for con- 
tinuing quimdine aftei operation has not been evident As a rule ectopic 
beats or rhythms have not been observed In our first case the appearance 
of bronchial breathing with the rise in tempeiature led us to use sulfapyndine 
(then available for inx estigational use undei the name dagenan) Although 
we aie not thoioughly convinced that chemotherap) is essential, it has 
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seemed wise to use it m order to limit any possible inflammatory complica- 
tions For this reason we have used moderate doses of sulfathiazole during 
the first three to five days until we are assured that the regression of the 
physical signs and the control of temperature are satisfactory 



I t<, S \ IincntKtii-ra> film of p.ititnt il K taken with a luirtahlc machine two tl.iys 
U’orc operation The portable machine was used so there could be a comparison with the 
IllcUlrc^ taken af*er operation 


Our cljuical material has offered extra ha/artls because of the extreme 
tls-grte of disabiljt} and recurrent angina! pain under the slightest pro\oca- 
tjoji heiore operation In spite of tlie^c undesirable factors in our clinical 
inite''i.i! the p'>-top^rati\e course has been faitly une\entful The intcr- 
'tttial pneumonuts does not cau>c rc-piraiorv distie'S or cyanosis and cough 
rttaures onK occasiopil nieditatir.n The pitient tines not ma»iife''t general 
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Fio 8B Patient H K (same as figure 8A) This portable roentgen-ray was taken two days after operation There is consider- 
able incieasL in the width of the mediastinum There is some increased density of both lung bases Notice the inflammatory reaction 
spreading from the mediastinum out into the interlobar fissure on the right side 

Fig 8C The same as figure 86, but taken nine days after operation The mediastinum has decreased m size The inflammatory 
reaction around the mediastinum is not as pronounced and the physical signs at this time were normal 
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jllncss or clcpicssioii such as wc would expect in pneumonia and theie is a 
marked conlia'^t betw’cen the objective and the subjective findings 

There is some disticss in moMiig the left arm or shoulder w'hich is due 
to th(i attachment of the pectoral muscles in the neighborhood of the opera- 
tive w'ound This has been controlled by mild sedatives but may persist for 
several wrecks aftci operation Painful left shoulder may develop as a late 
manifestation in coronal y disease and is a familiar clinical entity, particu- 
larly in cases that liaAC formerly suffered occlusion and infarction This 
may be a complicating factoi as fai as left shoulder pain is concerned in 
our patients, but w’c have the distinct impression that local conditions af- 
fecting the pectoral and other muscles of the shoulder girdle adequately 
explain the symptoms Distress from this souice has not hampeied recovery 
and clears up wnthin a few' weeks 

Evaluation or Results 

In the selection of cases w'e have been guided by the principle that opera- 
tion is justified if the patient has nothing to lose and possibly something to 
gam Thus our group of cases repiesents cardiac derelicts with advanced 
coronary disease and under oidmary circumstances a hopeless prognosis 
We have been surprised and encouiaged to note that they tolerated operation 
so w'ell and that the postoperative couise went on as smoothly as it has done 
in most of our series 

Three patients died a short time after operation, one w'lthm a few hours 
and the other tw'o on the second day A fouith patient died three weeks 
after operation In the patient W'ho died Avithin a few hours we were deal- 
ing w'lth recurrent anginal pain at rest which had kept the patient bedridden 
for some time We do not believe that Ave weie sufficiently alert to the fact 
that an active process was present and subsequently in other patients Ave 
Avere able to rule this possibility out by additional serial determinations of 
the sedimentation rate and serial electrocardiograms 

In one patient dying on the second day an autopsy could not be secured, 
but AA'e suspected either a fresh coronary accident or a pulmonary embolus 
Our total series now numbers 13 * and of the nine remaining patients none 
has failed to secui e some relief, Avliich has been striking m several cases, per- 
mitting a return to normal exercise capacity The results are of greater 
interest in proportion to the length of time that has elapsed since operation 
Our first case now dates back over tliree years and the improA'ement 
IS marked (estimated by the patient as 75 per cent) and m our second case, 
dating back nearly tAvo and a half years, the patient sIioavs marked improve- 
ment and has a normal exercise tolerance 

The clinical notes hereAvith give the details of each case as far as our 
penod of obserA'ation extends 

* Since tins report wss receu ed three additional patients have been operated upon with 
excellent results in all up to the picscnt time 
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‘ ' O htU'ine^N ninn .iirttl 39, wa*; fir^t s-tcn ni I‘>36, (hinnsi 

!h* {iiF'-t. or ;• cn'onan occl'i-ton w.th tjpical c1cctrocar<hn"raphic e\kience oi 
...'ll tnt.Tfl IVni v.i'. VO vexorc that it coithi not he tontroHcd In luorphute 
.ir rl nrjisirfd tr j-\«*rt<.br.al block October 1, 1936 Thtro.iftti Ise wa'^ crippled In 
‘n.pMl putt 1 vlitii vtcn ai^tin in XoxLinber 1^>3.‘> was stoppetl on an a\er.ip:c of 
ihrtc lit 5 v " ftb.'i .1 silent block b\ .icutc chc^t distrcv^t wlncli also came on .iftc'' 
r iti 'c* n* i-bctrocardnittrarn on Xuicnlntr 22 1^>38 vhowed sljjjbt dcprtv^ion of T t 
:u; * r ladii.ir tii Lenl C 1^-2 Cardio-pc‘rtcariiiojv«\j wtis pcrforme.1 Xt>- 

xtnbi.r 25, 191S 'JncMc wa> ckctrocardio^jr.iphic txidtncc of the iisu.il pxritardnl 
'* an 1 'b irpcr tlcprtvvion of '1. *1 he xinonv pre^Mire IS months aftir upera- 

' ' a V i K? rrrn H O and two xears attcr oper.nion was /() mm H O 'I he xltriic.il 
. .fjr * s.ro optntKtn has bexm as hellows 1 olbminij operation the piticiit increastn! 
•a .'ti.ita. V Mbn u precordt il distress until ltbitiuy2i) Ht3<> when, alter shocclinji; 

' M' b f! ’C\trt. ihc't |»Mn ife sr.idiialh Ikchii' .ictnc .n:ani and in linu* l‘*3*^* 
ti w V s w>»rt. cii» f pun loilowinir o\e'tA<rtion plaxirn; bill At ftiivmt ht n- 
, >'t lb' • {) u*i oiiU wlan he htfs r'livthn't' hta%N or on'tMrtv Innisefi lit rin 

’ d r.i'iri th U' a ni.'t witlioiit divtiesv .ujd a he u*>t' not bnrtv In k m b" .nti\o >dl 

d V ’ t'laJiii vvjiip'otn (Ju't thslrtvs ttnd- !»» tonic ti.i in >re o.i'tl. afte** ,i nn’ d 
fb sifk 't ‘I In Is f'i< !tl\ impro.cd .uid t stna t» . tin- iiaproxt.in nt t>. "5 fu'' t«ni 
‘ '• i.p f.ij tf» hi • itt ot lompif'e di'.ib.litv b*.' t‘ n an i l**3s •> t t ,inute fin. 

' • a 'n r’fd imprint nn at not rnof* ib ui ti.»»< vt s** loIio.viM' op'i'at'ot' 

’ . , ll 'v . t 1 ) 1 } (IK'S utui .tSTttl 47, % fiti-t '•»}) Iititmij f In 

I j')rs ( ‘nvh's'on usd <m.tnrj<! to' vliuli tin piinnt wt ‘duntfid 1 “ 

I'.o* HiJ! 11(1 [at t! I». D'.t'lib'i I‘>3s tb' fVs'ro ifift.’tsM bo . a t an .if t f<l 
' ‘ ' h' !•**. Ib I . ojt *i iibi J \n"in il pun i av -i ''Vt'C at'd luipn'i' thit b r n- 
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disease followed bj congestne failure which did not respond to medical treatment until 
after operation The degree of improvement may be considered moderate as the 
patient still needs some digitalis to carrv on m comfort, but he follow's a full program 
of work 

Case 4 H E O , salesman, aged 50 On August 17, 1938, a coronary occlusion 
occuired with anterior wall infarct and an electiocardiogram submitted, taken Sep- 
tember 19, 1938 showed some depression of Tt and T. In April, 1939 there was fre- 
quent chest pain occurring at rest and aggravated b\ exercise Cardio-pencardiopexy 
was performed Mav 3, 1939 The postopeiative course w'as complicated by wound 
infection by a gas forming bacillus later identified as Bacillus welchn Local healing 
was slow but tlie general condition remained satisfactory In May 1941 the patient 
reported complete absence of chest pain At his best before operation he w'as able 
to walk four or five blocks and, therefore, improvement may be considered marked, 
w ith complete relief from angina 

Case 5 G A , housewile aged 36 This patient complained of frequent chest 
pains and fainting attacks The electrocaidiogram at rest showed a low T-, and under 
anoxemia there was a further flattening of the T-vvave in this lead The clinical 
picture was not tvpical and aftei a first admission in February 1939 operation was 
withheld Sjmptoms, however, increased and after readmission in July 1939 cardio- 
pericardiopexj' was decided upon and perfoimed July 13, 1939 The postoperative 
course was uneventful, except for the fact that fevei lasted for a longer period than 
usual, up to tliree weeks Upon discharge on August 4, 1939, there was marked sub- 
jective improvement, and this has been maintained to date In July 1941, the patient 
liad to go back to business on account of the illness of her husband This involves 
commuting from New' Jersey daily, leaving home at 7 30 a m with a IS minute walk 
on arriv mg in the citv and a similar one to get home at night Chest distress occurs 
after marked excitement or if she hurries, but she is able to carry on There is a 
great deal of fatigue tow'ard the end of each week, but she estimates her improve- 
ment as 70 to 80 pel cent now permitting gainful occupation under sev'ere strain, 
quite impossible before operation Theiefore the degree of improvement may be 
considered marked 

Case 6 J D, machinist, aged 59 yeais The chief complaint was substernal, 
burning pain associated with effort The electiocardiogram August 3, 1939 showed 
depression of T- and Tj During the anoxemia test the RT segment in Lead I was 
lovveied, T 4 became diphasic, and with further anoxemia the foot-point of Ta 
became elevated Cardio-pericardiopexy was performed August 7, 1939 Venous 
pressure before operation was 130 and after operation on August 9, 210 mm H-O 
Shortly after operation dyspnea developed and death occurred on August 9, 1939 
Autopsy showed a recent infarct in the posterior wall of the left ventricle extending 
from a point 2 cm above the apex to the base of the ventricle Deatli occurred as a 
result of fresh coronarv ocdusion with acute dilatation of the left heart and multiple 
pulnionarv infarcts lesulting fiom mural thrombosis of the pulmonarj' artery 

Case 7 J B , bartender aged 52 For the preceding three or four years tlie 
patient had complained of pain m tlie left chest and left arm, progressively worse, 
assoaated vVith hypertension He had been overweight, reaching 240 pounds, but had 
dieted dow'n to 200 pounds when first seen m August 1939 On August 18, 1939 the 
electrocardiogram showed a small diphasic Ti and in the course of the anoxemia test 
there were additional changes sagging of tlie RT segment in Lead II and later marked 
depression of Ti which returned toward normal after inhalation of pure oxygen 
Cardio-pericardiopexy was performed August 18, 1939 Venous pressure before 
operation was 190 mm H-O Three days after operation it was 260 and 12 days after 
it W'as 180 mm H 2 O Postoperative course w'as uneventful Since operation the 
hypertension has persisted but there has been complete relief of tlie anginal pain He 
can now walk up to a mile at a time without distress and is back at work 
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Case 8 MW, business executive, aged 59 yeais He had been well up to the 
age of 56 In July 1936, after swimming, he had prolonged and severe chest pain 
Aftei that he was able to walk only about two or tliiee blocks and occasionally foui 
blocks, but was severely limited by anginal distiess The electrocardiogram at rest 
did not show distinctive changes, but under anoxemia thei e was depression of the RT 
segment m Leads I and IV with frequent ventiicular piemature conti actions T 4 
became quite diphasic and the patient’s distiess was so acute that 10 per cent oxygen 
could not be continued foi moie than five minutes Caidio-peiicardiopexy was pei- 
formed August 21, 1939 The venous piessure after opeiation on August 23 was 180, 
on August 30, 120 and on Septembei 12, 150 mm H-O Severe attacks of chest pain 
lasting 15 to 20 minutes occuned at various intervals befoie operation, and since 
operation he has had no attacks He is now able to walk up to 15 blocks at a time 
without distress, although slight chest distress does occur aftei climbing two flights 
of stairs He estimates his improvement as 90 per cent and is now back at work 
Case 9 IP, ticket seller, aged 54, complained of substernal and precordial pain 
radiating to the left shoulder and arm dm mg the preceding two yeais On August 17, 
1939, walking slowly up 10 steps caused mild substernal pain ladiating to the left arm 
The electrocardiogi am at lest showed depression of the T-wave m all the limb leads 
and diphasic Ti Undei anoxemia this depression became moi e marked with lowering 
of the foot-point of the T-wave paiticularly in Leads I and II Cardio-pericardio- 
pexy was performed October 18, 1939 The venous piessure before operation on 
October 17 was 170 mm H-O and was higher aftei opeiation, reaching 200 on Oc- 
tober 18, 1939 On Octobei 19, the general condition appealed satisfactoiy with no 
diflSculty m respiiation but later the same dav tlie venous piessure was found elevated 
(230 mm HaO) On October 20 the patient complained of pain and restlessness The 
venous pressure was found to be 240 mm H-O and death occuired on this day, ap- 
parently of acute congestive heart failuie Autopsy was not permitted 

Case 10 O E W , physician, aged 50 years In November 1934, at the age of 
46, he first noted chest distress while walking, which at first was only occasional and 
mild, after unusual exertion This became progressively worse so that m July 1939, 
on an empty stomach, he could walk slowly about 150 feet but faster walking stopped 
him within this distance At rest the electrocardiogram did not show distinctive 
changes, but after exercise there was a definite lowering of the foot-point of T, and 
Ts On November 7, 1939 one flight of stairs produced severe anginal pain Cardio- 
pericardiopexy was performed November 8, 1939 Before operation the venous 
pressure varied between 155 and 160 mm H-O After operation on November 9 it 
reached 165 and once after getting up on Novembei 14, 230 mm HsO After that 
the venous pressure was between 95 and 110 mm HsO Upon discharge fiom the hos- 
pital he was able to walk up two flights of stairs with only slight distress Since then 
he has resumed practice limited to eye, ear, nose and throat work, with occasional 
tonsillectomies and minoi nasal operations Walking causes chest distress but he 
has resumed piactice which he was unable to carry on befoie opeiation We believe 
there has been a definite improvement but of moderate degree 

Case 11 J B , mechanic, aged 64 The patient complained of chest pain during 
the preceding three yeais with much limitation of activity. Class III The electro- 
cardiogram showed evidence of atypical mtiaventriculai conduction defect Cardio- 
pericardiopexy was performed December 8, 1939 The postopei ative course at first 
did not show unusual features, but tachycaidia, weakness and air hunger developed 
on December 24, 1939, with collapse, and the patient died on December 30, 1939 
Postmortem examination showed a fresh infarct m the posterior wall of the left ven- 
tricle Tliere was a complete obliteration of the pericardial sac with the pericardium 
adherent to the myocardium The pericardial vessels were congested and engorged 
Injection of one of the pericardial vessels with India ink demonstrated the passage 
of the ink into the nij ocardial vessels 
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Case 12 \V H S, deik, aged 48 llie patient was completely ciippled by 
anginal pain recurring at rest \\hile in bed The electrocardiogram at rest showed 
practicalK flat T-wa^es in the limb leads He could tolerate the anoxemia test for only 
fi\e minutes and then shoi\cd some loweimg of the RT segment in Lead I The 
^enous pressure was elevated before operation, on January 26 it was 340 and on Janu- 
ary' 28, 1940, 260 mm H-O Cardio-pencardiopexy w’as performed January 30, 1940 
Death, which occurred about half an hour after operation, appeared to be due to 
^entncular fibrillation Autopsj showed marked calcification of both main coronaries 
with complete occlusion of both these arteries There W'ere several old infarcts and 
one \ erj recent infarct m the left ventricular w’all 

Case 13 H K, furrier, aged 47 jeais At tlie age of 44 pain in tlie left chest 
occurred On January 16, 1939, the symptoms of coronary occlusion were so seveie 
as to require hospitalization for six weeks Theieafter his activities were limited by 
chest pain (Class II) Decenibei 8, 1940, a second coronary occlusion occurred 
and he was in the hospital about 7 wedcs Following this attack pain on effort was 
more severe, causing greater limitation (Class III) The electiocardiogram showed 
a low Tt and diphasic T-w'ave m Lead CR-4, witliout marked clianges during anoxemia 
Cardio-pencardiopexy was performed March 7, 1941 The venous pressure on March 
5 was 120 and on March 6, 115 mm HjO After operation the venous pressure re- 
corded on March 9 w'as 90, on March 17, 120, and on March 22, 80 mm H-O In May 
1941, Ti was sharply inverted and T. small and diphasic, but the exercise tolerance 
show'ed marked improvement He w'as able to walk up to a mile without chest distress 
The period since operation to date has only been four months, but so far the degree 
of impiovement is marked 

If the impiovement is giaded as follows, + slight, -| — |- moderate, and 
-1 — j — h to + + + 4- marked, these lesults from the clinical point of view 
may be siimmai izcd as follow'S 


Ca^c 

Time Elapsed Since Operation 

Clinical Result 

1 

2 yrs 8 mos 

+ + + 

2 

2 vrs 6 mos 

+ + + + 

3 

2 yrs 4 mos 

+ + 

4 

2 vrs 2 mos 

+ + + + 

5 

2 yrs 

+ + + 

6 

— 

died 

7 

1 yr 11 mos 

+ + + 

8 

1 yr 11 mos 

+ + + 

9 

— 

died 

10 

1 jT 8 mos 

+ + 

11 

— 

died 

12 

— 

died 

13 

4 mos 

+ + + + 


In all, four cases have died, two show model ate improvement, and se^en 
show'^ marked improvement 

Summary 

Cardio-peiicardiopexy, or the production of adhesive pericarditis, can be 
accomplished regularly by the introduction of sterile talc into the pericardial 
sac, and the technic of the opeiation has been described 

Animal experimentation has demonstrated the ability of the pericardium 
to funiish a collateial circulation to the myocardium, sufficient to overcome 
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tlie ischemia produced by sudden complete ligation of a mam branch of the 
coronary artery when adhesive peiicarditis had been previously established 
Cardio-pericardiopexy pi odtices a collateral myocai dial circulation by any 
or all of the following ways (1) foimation of new channels between the 
mam coioiiary aitenes, (2) dilatation and proliferation of alicady existing 
intercoionary channels, and (3) foimation of new extracardiac channels 
from the newly adherent pericai dium 

It IS entirely possible that the beneficial effects of this opeiation may be 
due as much to the formation of intracardiac collaterals resulting from the 
myocardial reaction as to the foimation of new extracardiac collateials from 
the adherent pericardium Although the reaction subsides and the stimula- 
tion of the operation ceases, the original impetus may accelerate the process 
of spontaneous collateial foimation to a late equal to oi greatei than the 
occlusive process 

The critei la which we hai e used in selecting these patients for opei ation 
have been enumerated It is hoped that additional experience will enable 
us to extend the present indications to include a laiger group of patients 
The pieoperative study and pieparation of the patients for operation, as 
well as the postoperative management, have been i eviewed 

The evaluation of oui results is giatifying A group of caidiac deielicts 
who were comiiletely incapacitated have been lelieved of then anginal pain 
and have returned to their foimer occupations The lelief fiom angina is 
complete in some and partial in others No patient in our series has failed 
to show S3TOptomatic relief and a definite inciease in his exeicise tolerance 
Follow-up examinations of all patients, which include exercise toleiance 
tests, blood pressure, direct venous piessuie, fluoroscopy, roentgen-ray and 
electrocardiographic examinations, fail to show any evidence of cardiac com- 
pression or cardiac hypertrophy due to adhesive peiicarditis 

The simplicity of the operation and the benefits that have accrued to the 
patients would seem to warrant further employment of this procedure It 
has been performed at our suggestion by one other surgeon with good re- 
sults * We feel, theiefoie, that we are dealing with a method which should 
give good results in any competent hands 
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ELECTROSTETHOGRAPHY. 1. CATHODE RAY 
VISUALIZATION OF LUNG CHEST SOUNDS 

B\ F Lowell Dunn, M D , F A C P , Walter E Rahm, Jr , B S , and 
Robert M Cochran, M D, Omaha, Nehaska 

The anal} sis of sounds and vibiations requires visual methods for de- 
tail stud} The -value of -visual methods has been demonstrated m many 
technical fields Percussion, palpation and auscultation, being tactile and 
aural n-iethods, are handicapped both m the classroom and the clinic because 
of the lack of convenient and reliable metliods for demonstiating the vibra- 
tions Our teaching of physical diagnosis contains too many words which 
fail in the attempt to describe sounds heaid in the cliest These words are 
apt to lack desciiptive value m themselves and our further attempts at de- 
scribing the sounds we hear too often demonstrate how fai apart some of 
us are in our understanding of the more delicate meanings of words This 
language difficulty is not only a problem in physical diagnosis , it is interest- 
ing that the same turbidity of speech occurs m the descriptions used in echo 
iiaMgation v\heie we find echoes referred to as "sighing,” “giating,” and 
" booming,” according to the type of terrain reflecting the sound ^ In con- 
trast, when such vibrations are conveited into wave forms by a suitable 
lecorder the differences in the vibrations become visually apparent and the 
results are accurately descnbable in terms of amplitude, frequency, harmonic 
and nonharmomc content, etc Our attempts to demonstrate visual wave 
forms to the uninitiated have convinced us that it is not at all difficult to 
shift our usual method of thinking about vibrations to a visual wave form 
picture By listening to chest sounds and seeing tlieir wave forms it has 
been our experience that one becomes aware of finer distinctions in sounds 
and at the same time one realizes the superiority of visual analysis 

Various visual methods of sound recording have been used in physical 
diagnosis, including the eaily work with manometric flames and revolving 
miriois, later the use of tambours and mirrors, and more lecently stetho- 
scopic pickups in conjunction with electric amplifiers and mirror-type ten- 
sion galvanometers Major’s text on physical diagnosis records a few chest 
sounds using a cathode ray tube circuit These methods have in general 
been technically difficult to operate or the apparatus has had frequency char- 
acteristics which restricted the value of the results obtained Some of the 
component parts in the methods used in the past are still subjects of con- 
troversy, for example the filtering effect of rubber tubing, the lack of line- 
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arity in the ficquency i espouse of diaphragms, the shapes of stethoscope 
bells and the air pockets enclosed The ineitia and restoring toiqiies of 
galvanoineteis have affected the fiequency charactei istics of some of the 
equipment used The lange of uniform frequency response is surprisingly 
limited in some of the tension wire type of galvanoineteis In spite of these 
handicaps useful and serviceable appaiatus has been developed for the re- 
cording of heait tones although some of these devices filter out certain vi- 
brations which might well be of clinical inteiest From our experience the 
recent instrument developed by Kountz and associates “ and the one by 
Boone ^ are advances in meeting the pioblem of fidelity of lecordmg 

Many terms have been used to name the instruments designed for the 
lecoiding of heart tones Greater unifoimity would be distinctly desirable 
from the standpoint of indexing The term “ stethograph ” could well be 
used as the generic classification for apparatus which lecords sound waves 
and vibrations giaiDhically Oui suggestion is that “ electrostethogi aph ” 
be retained as a subdivision, which should include stethographs in which 
vibrations aie picked up by direct contact without involving tubing or air 
compartments, and in which the amplification and recording are puiely by 
electrical means The particulai chaiacteristics available in electron amph- 
fieis and the cathode lay types of tubes aie sufRciently distinctive to wan ant 
this subdivision The term “ electrostethogi aph ” was first proposed by 
Bierring, Bone and Lockhait"' but in the latei development of then appa- 
iatus by Lockhart the term “ stethograph ” was used " 

Method 

Recent developments in electronics permit the easy design of visual le- 
coiding apparatus which will accuiately record vibrations over wide fre- 
quency ranges The uniform response of crystal type microphones permits 
the use of a compact microphone witli an ample voltage output We used 
the Shure 66 D type which has a contact face diameter of 0 75 inch and a 
mechanical connection between the contact button and the crystal making it 
sensitive to all contact vibrations but relatively insensitive to air-borne vi- 
brations This avoids the filtering problems due to rubber tubing, dia- 
phragms, or stethoscope bell shapes The frequency response is linear up 
to 1500 cycles per second but is reduced by 10 db at 2000 and 25 db at 8000 
cycles This frequency range is moie than adequate for all sounds encoun- 
tered in chest work 

The amplifier was resistance-coupled, single-ended and with a time con- 
stant of one second With properly designed circuits and using a 3 inch 
cathode ray tube it was possible to assemble the complete apparatus, except 
for the cameras, in a small leatherette case with a total weight of less than 
15 pounds (Figure 1 ) In part of the work a filter condenser was in- 
serted into the input circuit changing tlie time constant to about 0 2 second 
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The cathode laj tube circuit was conventional, the shoit peisistence type of 
tube being used because of the greater photogenic powei of the blue end of 
the spectrum ‘ A sweep circuit was included using a type 885 tube, and 
provisions ucrc made foi locking the sweep to the nave forms being stud- 



Fro 1 Electrostethograph The hd has been removed showing the various controls 
The single exposure camera or the moving film camera is fastened by a bracket in front of 
the cathode ray tube 

led A bracket was mounted at the end of the case to hold the cameras 
For single exposures (to be described later) a commercial 35 mm camera 
with an f 3 5 lens was used For continuous film exposures the escapement 
mechanism was remoi ed from an 8 mm mot le camera, alternate teeth were 
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lemovecl fiom the dining diiim lo pciinit the use of 16 mm film, and the 
lens was lefocuscd The goveinoi was then leadjusted This gave a com- 
pact continuous film camei a 

Although the equipment Avas constiucted for the study of chest sounds 
of various types oui paiticulai interest heie was in the question of trans- 
mission of lung sounds to the chest \vall A source of vibration was neces- 
sary and several iveie tried We used oidmaiy percussion as a source of 
vibration, as Avell as seveial mechanical vibiatois m which the amplitude 
and frequency Avere adjustable Since this method involved a vibiatoi 
which varied in position on the chest wall and a microphone pickup, which 
was moved about the chest, relationships w'ere complex Tiansmission 
along the iibs was troublesome It would have been an advantage, we think, 
if the peicussor and the microphone Avere made into a single unit The pei- 
cussion blow would of course give a large deflection on the cathode ray 
screen but following this one Avould get the vibration i espouse of the chest 
to the blow^ Attempts to locate the percussing instrument at some fixed 
point on the chest w'all which Avould be suitable foi a study of the entne 
chest were not very successful 

We next tried transmitting the vibrations to the chest by means of a 
Jensen 8 inch speaker fitted with a funnel-shaped enclosure covering the dia- 
phragm Large heavy tubing was connected from the spout to the mouth 
of the subject The speaker was operated at vai loiis frequencies and energ;y 
levels by a sine wave generator The microphone was placed m contact with 
the chest wall and the transmitted w'ave forms studied Variations in trans- 
mission and harmonic components were noted and the normal relations, to 
be described later, could be obser\ed, but this method requiied too much co- 
operation on the pait of the subject to be of practical clinical use 

The “ loudspeaker ” method did shoAv some potentialities, however, which 
might make it of value in studying certain aspects of lung physiology Since 
the souice sound was produced electrically it was possible to apply this fie- 
quency from the sine wave generator to the hoiizontal plates on the cathode 
ray tube in place of the sweep ciicuit Keeping the amplified vibiations 
picked up fiom the chest wall still connected to the vertical plates, the le- 
sultant figure seen on the tube is made up of the deflections laterally due to 
the source frequency while the vertical deflections are the source frequency 
as picked up after being transmitted through the chest If the transmitted 
wave suffered no changes othei than amplitude the resultant wave foim 
would be a circle or an ellipse The formation of harmonics would appear 
as waves superposed on the closed curve Changes in the phase between 
the source and the picked-up Avave appear as sloping of the elliptical patterns 
to right or left These figures are knoAvn as Lissajous figures and are 
Avidely used in the study of distortions in amplifiers, fiequency measuie- 
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ments, etc This method showed a niaiked inciease in haimoiiic content 
in the wave forms occiining at the end of expiration as well as various phase 
shifts during lespiration depending m pait upon the tenseness of the throat 
and shouldei muscles, and the wa}' the subject controlled the mouth and 
muscles of the pharynx The effect of frequency on wave form could also 
be observed 

The method finally adopted ^\as to ha\e the subject phonate at his nat- 
ural f requeue) In ordinary speech electrostethograms show that if a mi- 
ciophone is placed m contact on the neck at the side of the larynx the wave 
form observ'ed comprises a “fundamental” fiequency which is relatively 
constant with various overtones superposed on this fundamental Fahr m 
his discussion of Martini and Mueller’s studies on percussion and ausculta- 
tion uses the term “ fundamental ” for tlie relatively constant frequency and 
“ formatne ” foi the overtone portions ^ If the subject says “ A-h-h-h-hH ” 
or “ Ni-i-i-i-Ne ” the pattern, except for starting and stopping, is relatively 
constant, and the lowest frequency varies from about 90 to 200 cycles per 
second Undei these circumstances the wave form obtained would seem 
to approximate the earner wave form as pointed out by Dudley m his dis- 
cussion of the de-ielopment of the Voder, an instrument for the artificial 
synthesis of speech ” Such a natural frequency can be maintained easily by 
most individuals, and the wave forms picked up by the microphone at vari- 
ous parts of the chest wall aie reproducible In the same individual mod- 
el ate variations m this fundamental or earner wave frequency do not mark- 
edly change the wave shapes obtained At high frequencies there is some 
simplification of the wave forms obtained and it is characteristic that cliest 
wave foims aie simpler m haimonic content in women than m men If 
the subject phonates at a moderate intensity the variability due to variations 
in respiratory volume and to approaclnng expiration are not observed, in 
contrast to the loudspeaker method 

During the observations the subject should be in a comfortable and re- 
laxed position Tensing of the thoracic muscles can increase harmonic con- 
tent and the results are not easily reproducible Ambulatory patients sit 
on a short stool, somewhat roundshouldered in posture with the arms resting 
comfortably at the side These details are the same as those used in per- 
cussion of the cliest 

■*= Due to space limitation it is impossible to give any discussion of harmonic wave analysis 
Numerous machines have been devised for analyzing harmonic wave forms and the mathe- 
matics of the more complex wave motions is highly technical However, much useful in- 
formation can be obtained from waie form studies without a knowledge of the mathematics 
of wave motion Sound Waves, Their Shapes and Speeds, by D C Miller (Macmillan, 
1937) gives an excellent and easily readable description of sound waves The Radio Cor- 
poration of America Technical Bulletin TS-2 illustrates some of the Lissajous figures used 
in frequency determinations The Cathode-Ray Tube at Work by John F Rider, 1935, 
Chapter V, gives an elementary description of Lissajous figures and phase relationships 
Engineering Mathematics, C P Steinmetz, McGraw-Hill Book Company, 1917, Chapter VI 
shows in a number of figures the effects of varying the amplitude of different harmonic 
components 
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Having the subject plionate, the sweep ciicuit fiequency is adjusted until 
the wave forms stand still This occurs whenever the chest wave frequency 
IS some multiple of the sweep fiequency Using the 3 inch cathode ray 
tube the sweep is adjusted so that four or five complete cycles appear on the 
screen This spreads a cycle out to about 2 cm and is sufficient to make 
frequencies up to 1000 cycles per second easily visible If higher frequen- 
cies are to be studied the sweep can be accelerated until only one cycle ap- 
pears on the screen, giving a spread of about 3 niches The amplitude of 
the chest wave forms is then adjusted by varying the gam control of the 
amplifier Having the subject plionate each time, the microphone is moved 
to a new position while the examiner obseives the wave form Occasion- 
ally the subject will change his frequency sufficiently so that the waves do 
not remain stationary but move to right or left across the fluorescent screen 
The apparatus is provided with a sjnichronization control or locking device 
which can be adjusted to keep the sweep and chest waves in synchronization 
over a considerable range With some individuals no locking is necessary 
If movement of the wave occurs then (1) tlie sweep frequency can be re- 
adjusted, (2) locking can be used, or (3) the subject can readjust his fre- 
quency a little In the last situation on a few occasions we have connected 
an earphone to our sine wave generator and adjusting this to the subject’s 
fundamental frequency, we have permitted him to hear this sound He will 
then return to pitch Before starting a series of observations we try to de- 
termine with a few tiials the frequency tlie subject can maintain most easily 
By engaging him in conversation, this fundamental frequency becomes ap- 
parent and if he tries to say “ Ni-i-i-i-Ne ” at a diffeient frequency, we en- 
couiage him to say it more naturally 

Since by the phonation method the chest sounds are harmonic, i e , uni- 
formly periodic in character, it is possible to have them appear at the same 
position on the screen by the electrical means described. The appearance 
to the observer is that of a tiain of wave forms standing still during the 
phonation Aside from peimitting convenient visual observation it is also 
possible to photograph them with a snapshot camera Using a standard 35 
mm camel a 36 exposuies may be made on a single roll of film The single 
exposure method results in marked film economy as compaied to a method 
omitting the sweep and using continuous moving film For example, to 
spread the wave forms out to one inch per cycle Avould require 90 inches film 
travel per second for a frequency of 90 cycles per second 

When studying phonation sounds the heartbeats of course appear on the 
fluorescent screen and are quite marked on the left side in front Since the 
first and second heart tones are considerably lower in frequency the effect 
of the heart beat is to move tlie base line of the chest sound up and down 
Since there are many chest waves to one heart beat, this movement does not 
interfere with adequate perception of the chest wave The heart beats do 
not appear on the photograph With excessively loud murmurs probably a 
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Study of chest sounds in the legion of the heart would requiie fuithei appa- 
ratus considerations So far we ha\ e not experienced this difficulty When 
photographing the chest sounds the operatoi observes the wave form on the 
fluorescent screen and releases the shuttei during the midpoition of the pho- 
nation We prefei a between-the-lens shuttei on the camera because focal 
plane shutters, especially those that moA c in the same axis as the sweep, may 
miss the wave entirely 

A holder foi the microphone is of great value and figure 2 illustrates a 
suitable type This suspends the microphone in the middle of a band of 



Fig 2 Holder for microphone, and side view of electrostethograph 

rubber and thus separates the movements of the operator from the subject 
At the same time the holder permits the microphone to move a little with the 
movements of the subject without slipping along the skin The holder is 
placed usually so that it is parallel with the ribs and pressed firmly enough 
so that the end pieces are against the subject’s chest Static microphone 
pressure is not critical 

Excessive dryness of the throat will occasionally simplify the wave forms 
obtained ExcessiA^e mucus in the pharynx as from postnasal catarrh may 
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at times interfeie with lepioducible results or produce ihonchi Clearing 
the throat and coughing will eliminate these Since the amplitude of the 
wave forms is of interest it is advisable to place the microphone on alternate 
sides of the chest instead of making a series of observations on one side be- 
fore studying the other side This is particularly advisable when studying 
patients who are weak or who tiie easily Errors from this source have 
been eliminated m a moi e recent modification of the method described That 
IS, by the use of two microphones, double amplifier, and an electron switch 
it IS possible to photograph or observe two chest sounds simultaneously on 
a single cathode ray tube This makes more precise study possible but at 
the present time we have not used this method sufficiently to delimit its actual 
value 

The areas studied weie located by external landmarks and tlie following 
system was adopted for location the notation RP-T6-7 cm means a point 
on the right side posterior at the level of the sixth thoracic spine and 7 cm 
from the niidhne In the back the level is referred to the spinous process 
Distances are measured at right angles to the spine In front we have fol- 
lowed the ribs laterally Thus LA-T4— 10 cm means a point on the left 
side, anterior, and 10 cm fioni tlie midline along the fourth rib Various 
abbreviations have been used which are familiar such as “ MCL ” for mid- 
clavicular line, and “ PAX ” for posterior axillary line The contact but- 
ton of the Shure microphone is 0 75 inch in diameter so that it has not been 
necessary to make a distinction between ribs and interspaces For more 
accuiate vertical localization the symbol “ T4,” i e , with a bar above means 
the interspace below the fourth rib, while “ TW ” means the interspace above 
the fourth rib This method of location has proved practical in use 

Although the film record can be studied directly it is convenient to trans- 
fer the wave foims to a 14 by 17 inch sheet of paper by using a light box 
and locating the wave forms m the approximate position on a body outline 
(Figure 3 ) Direct tracing with this size sheet avoids crowding and the 
wave forms can be traced quicldy In some cases where the chest was de- 
formed the camera was used to photogiaph the body outline and this outline 
was enlarged and projected onto the sheet for the outline The distortion 
of chest radiographs makes it undesirable to attempt to superimpose the wave 
forms onto a chest plate 


Material Studied 

Electrostethographic studies were made on 10 normal subjects and 22 
patients from the University Hospital and Dispensary In all about 1500 
photographs were made The cases weie studied by the Medical Depart- 
ment and in addition were reexamined by one of us Roentgenograms were 
made in all cases within 24 hours of the time the electrostethographic studies 
were made 
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Discussion 

Figuie 3 illustrates the t^pes of ua\c foims obseived m a noimal male, 
and figuie 4 is a giouping of uave foims from dif¥eient chest areas in five 
nonual males In the upper chest the wave foim comprises the funda- 
mental frequency and an extia nave midway between This is apparently 
an octane or fiist haimoinc The amplitude of the wave form is usually 
greater at the right apex than the left Going down the back theie is a 
progressive disappearance of this hainiomc and at the bases of the lungs the 
uave form is a sine wave The lower borders of the lung can be defined 
shaiply by the sudden reduction in amplitude Behind the heart on the left 
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Fig 3 Wave forms observed m a normal chest by the phonation method 


side there are characteristically remnants of hai monies present which aie not 
present at the symmetric point on the right side in the normal Occasionally, 
in the normal, higher harmonics are seen at the apices and these are more 
commonly on the right than the left If the subject phonates loudly and 
harshly these may be conspicuous Transmission of harmonics extends 
fuither down over the spinous processes than it does laterally to the spinal 
column If the microphone settings are made 5 to 7 cm lateral to the spinal 
column there will be more harmonic components on the left back than the 
right Faither laterally, the wave forms are essentiall) similar except foi 
the heart aiea previously noted 
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In front there is excessive tiansmission of hai monies in the uppei portion 
of the sternum The wave foim in the area of the heart in front is variable 
In some cases there is a sharp reduction in amplitude, in others there is a 
marked change m the haimomc content, while m others there is little change 
until one is well into the supeificial cardiac dullness 

In pneumothoiax CS 28 an injection of 300 c c air reduced the amplitude 
at the posterior apex on the injected side 70 per cent as compared Avith a 
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Fig 4 Grouping of wave forms in five normal males to indicate the types of 

variations observed 

difference of only 10 per cent before injection (Pigure 5 ) At LP— T3— 5 
cm the reduction was 75 per cent, at T5-5 cm , 78 per cent, and at T7 , 70 
per cent At LP-T5 posterior axillary line the reduction was 70 per cent as 
compared with symmetric points on the opposite side Our experience would 
indicate that in the absence of adhesions there is a simple loss in amplitude 
With adhesions there can be a marked increase in amplitude and persistence 
or alteration of harmonic components, with the appearance of abnormal 
nave forms, i e naves not seen in any aiea of the normal chest 
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Hyclrothoiax when iincomphcated by adhesions results in a loss of trans- 
mission as shown m CS 32 (Figures 6 and 7 ) Radiologically, at the 
time of the first electrostethograms the left chest was almost entirely opaque 
Reductions in amplitude amounted to as much as 90 per cent Later, when 
the radiological appearance showed the upper third or half to be partly 
cleared, the differences in amplitude compared with the normal side, amount 
to 40 to 50 pel cent There was no evidence of adhesions m this case and 
the fluid was an inflammatory non-tuberculous exudate with a specific gravity 
of 1 018 However, aside from the reduction in amplitude on the hydro- 
thorax side many of the w^ave forms w^eie abnormal m haimonic content 



Fig 5 Case CS 28, pneumothorax Left chart is wave forms observed over back before injection 

of 300 c c air Right diart is after injection 


CS 24, wuth fluid at the right base, show^ed numerous abnormal wave 
foims (Figures 8 and 9 ) After withdrawal of 1500 cc of transudate 
the w'ave forms were still markedly abnormal but there were alterations in 
the wave form corresponding to the radiological evidence of lowering of the 
fluid level These consisted of phase reversals and changes in harmonic 
amplitudes After removal of a portion of the fluid the roentgen-ray showed 
a dense adhesion which autopsy later revealed as dividing the pleural space 
into a lower and an upper cavity The interpretation of the complex wave 
forms obtained at the right base in CS 24 is obscure at present but in com- 
pai ison wuth the normal then abnormality is grossly apparent 
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Electrostethographs observed m case CS 32 (figure 6) 
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Both case CS 24 and 32 showed abnormal waves on the normal side of 
the chest In CS 24 there was a marked inciease m the size of the heart 
with some shift to the left but in CS 32 the roentgenogram was normal 
The abnoimalities consisted of (1) harmonic tiansniission in areas m which 
It IS normally absent, (2) unusual variations in amplitude, and (3) the 
occasional appeal ance of large amplitude sine waves These large amplitude 
waves also occurred in radiologically noimal lung in CS 21, a man with a 
carcinoma of the lower half of the left lung We have observed them else- 
where and wondered whether they might not be an expression of regional 
emphysema 



Fig 8 Case CS 24, radiographs before (left) and after (right) thoracentesis in a case of 
right hydrothorax with chronic myocardial failure 


Cases CS 6 and CS 21 were studied because of healed fibrotic apical 
lesions Case CS 6 showed a marked transmission of multiple harmonics to 
the apical area He had a well-maiked tracheal deviation from fibrotic 
contracture Case CS 21 had an apical fibrosis confined to the apical tip 
without tracheal deviation The amplitude was increased 300 per cent in 
the supraclavicular area as compared with the normal side The sub- 
clavicular electrostethograms were essentially the same on the two sides 
Two cases of disseminated lesions showed abnormal harmonic com- 
ponents scattered throughout most of the chests Case CS 23 was proved 
to be mihary tuberculosis at autopsy while CS 26 was identified as actinomy- 
cosis originating in the jaw Our studies in pneumonia have been in- 
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decisive because of current theiapy and the lack of adequate radiographic 
study We have not been able to study lobai consolidation although Wheeler 
using our equipment has observed increased amplitude and harmonic 
ti ansmission ® 


As noted before, the tenseness of the muscles affects the wave form 
somewhat, increasing the harmonic content The amount of excess fat does 
not appear to be a handicap In Case CS 34 after a radical amputation of 
the left breast six years previously, the wave forms did not appear to be 
materially altered although there was some increase m amplitude on the 
amputated side 

We have not yet been able to study the effect of diffuse pulmonary or 
peribronchial fibrosis unless it appealed as a complicating factor from chronic 
heart failure m case CS 24 

In our discussion we have intei preted the wave foims observed in teims 
of transmission of sounds from a source comprising those factors involved 
in voice production When one compares the electiostethogram obtained at 
the Side of the larynx with those obtained in the chest, the losses m trans- 
mission are readily apparent However, when one encounters some of the 
complex wave forms observed in the lower parts of the chest in cases of 
empyema with carcinoma, in brondiopleural fistulae, and m old empyemas, 
etc , ’t seems necessary to consider the possibility that some of the harmonic 
components are formed by reverberation or echo phenomena either in air 
spaces or in tissues capable of acting as vibrating masses 

Maitini and Mueller leported m 1923 the “ free periods ” of vibration of 
air in portions of the bronchial tree ’ These periods of “ free vibration ” 


weie determined in freshly isolated lungs using a mirror tambour method 
and at low energy levels in their studies on bronchovesicular breathing We 
have not studied the frequency of the breath sounds at different areas of 
the chest although it is readily observable by increasing the gam of the 
amplifier The frequency can be estimated visually but photographic records 
would of course require a moving film cameia The resonating frequencies 
may be distinctly different at the relatively high energy levels obtaining 


during phonation and the normal blood supply in the normal lung tissue may 
well alter the frequency relationships observed by Martini and Mueller 
With the equipment available today their work should be repeated If the 
frequencies determined by Martini and Mueller are appi oximately correct for 
intact lung (and Fahr’s clinical observations would imply this), then from 
our observations we doubt whether the “ free vibration ” contributes ma- 
terially to the electrostethogi aph record m the normal by the phonation 
method However, m the presence of hydrothorax or adhesions, or the 
conglomerate types of masses occurring m carcinoma, bronchial abscesses, 
etc , the marked abnormality of wave form ah eady observed by us, includ- 
ing m particular the flat-topped waves, may well be due m part to multiple 
^ ibrating systems operating at forced resonance levels This would be anal- 
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ogous to the square wave foiinatioii obseived ni overloaded vacuum tube 
circuits, the wave foim being pioduced b} excessively rich harmonic oscilla- 
tions 


Summary 

1 An electrostethogiaph has been described utilizing a crystal micro- 
phone with mechanical contact, an electron amplifier and cathode ray tube 
recorder with a wide and uniform frequency i espouse By application of 
various impro\ements m design the appaiatus except for cameras can be en- 
closed 111 a small case weighing less than 15 pounds 

2 Utilizing phonation and a sweep circuit the method peimits visual 
study of chest sounds as well as single photographic exposures 

3 In the normal the characteristic wave forms observed m the upper 
chest comprise a fundamental frequency and an haimonic These undergo 
progressive changes becoming sine waves at the lower border of the lungs 
The lung borders can be accurately outlined Behind the heart on the left 
the wave forms shou differences as compared with the symmetric area on 
the right 

4 Changes in wave foims observed m a few pulmonary diseases have 
been described 

5 The phonation method described offers definite refinements m the 
study of chest sounds Simplicity of operation and compactness make the 
method a practical one for the stud)”^ of clinical patients 

We wish to express our appreciation to Drs H B Hunt and J P Tollman and the 
Radiological Department of the University of Nebraska College of Medicine for assistance 
in correlation and for space, and to Rahni Instruments, Incorporated, 12 West Broadway, 
New York City, for technical aid in the design of the apparatus used 
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LIVER FUNCTION IN MENSTRUATION 

By Robert Heilig, M D , and N L Kantiengar, B Sc , M B B S , 
Medtcal College, Umveisify of Mysore, Mysore, South India 

While studying the excretion of hippunc acid in pregnancy Hirslieimer 
(1935) has shown that elimination of hippunc acid after administration of 
sodium benzoate is diminished towards the termination of normal and 
toxemic pregnancies, results confirmed later by other authors The present 
ni\ estigation was undertaken to find whether the hepatic function during the 
menstrual period varies consistently from that recorded in tlie interval 

For this purpose we used Quick’s test, based on the ability of the livei 
to detoxify benzoic acid by conjugation with glycine to form hippunc acid 
First devised by Quick (1931), this test has been used sufficiently to give a 
fairly good idea of its value The method is simple and consists of a gravi- 
metric determination of the total hippunc acid in the urine for four hours 
after the oral administration of a dose of sodium benzoate According to 
Snell (1935), this test gives reliable information as to the degiee of hepatic 
damage present as shown by his studies at operation and necropsy The 
test measures the amount of hepatic tissue able to build glycine , the amount 
of glycine available for conjugation with benzoic acid determines the 
quantity of hippunc acid eliminated in the urine The less the liver tissue 
participates in glycine production the less can hippunc acid be synthesized 

Quick (1936) has worked out normal variations m the hepatic efficiency 
m men , the values range from 80 to 120 per cent Pathological variations 
have also been studied by him especially in jaundice, cirrhosis, hepatitis and 
cancer, many papers have been published since, confiiming Quick’s in- 
vestigations and applying them to diffeient clinical purposes Our attempt 
to ascertain whether variations of hepatic function occur during the men- 
strual period was executed in the following way 

Experimental 

The subjects selected weie 17 healthy women, students of the Mysore 
University Medical College and some staff members of the Krishnarajendra 
Hospital, all having normal menstrual history Their ages varied from 19 
to 35 }rears, the majoiity being from 22 to 24 years of age All the subjects 
were subjected to the Quick liver efficiency test on two occasions, one being 
on the thirteenth to fourteenth day of the menstrual cycle, the other within 8 
to 16 houis after the onset Of menstruation 

* Receu ed for publication June 2, 1941 
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Method 

For 24 hours previous to the test, the subjects were asked to avoid exces- 
sive consumption of vegetables, fruits, drinks, and to abstain from any tonics 
or drugs On tlie subsequent morning at 6 o’clock the subjects were allowed 
a light bicakfast consisting of a small cup of plain milk and two pieces of 
toast without butter One hour after the light breakfast, 6 grams of sodium 
benzoate dissolved in 30 c c of distilled water were given , this was im- 



§-% Liver Function in Interval 

Liver Function in Menstruation 


Fig 1 This figure gives a comparative idea of the efficiency of the liver both at the interval 

and on the first day of the menstruation 

mediately followed by a drink of 120 to 150 cc of water Immediately 
before taking the drug, the bladder was emptied completely and then 
complete specimens of urine were collected hourly for four continuous 
hours Until the last sample of urine was collected the subjects tvere rested 
on a chair, and allowed to spend their time in reading light literature, as they 
complained of giddiness and w^eakness if they moved about, particularly when 
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the test was made on the first clay of mensti nation The hourly samples were 
pooled, and half the total volume was taken for estimation immediately, the 
other half being reserved for a duplicate expeiiment to clieck the results 
The sample of urine was acidified with 1 to 2 c c of dilute acetic acid, and 



20 40 6o 8o 'loo 420 

Liver Efficiency in INTERVAL 


Fig 2 The function of the liver on the first day of menstruation and dining the 
interval From the graph (figure 2 ) it can be seen that by studying the function of the liver, 
either at the interval or on the first day of menstruation, the function of the liver at the other 
period could be read with a variation of 2 to 3 per cent 


concentrated on an electric boiling water bath until the final volume was 
reduced to 20 to 25 c c The concentrated urine was well cooled and acidified 
with 1 to 2 c c of concentrated hydrochloric acid until the sample ga^c an acid 
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leaction to congo-icd papei Htppuuc acid was allowed to crystallize out at 
the laboratory tenipeiatuie Ihe ciystallnie hippuuc acid was collected on a 
fluted filter papei and ashed fiequcntly ^\lth a small quantity of cold water 



O 10 20 30 40 

Percent of Fail 

Fig 3 The percentage of fall in the efficiency of the liver From the curve it is seen 
tliat the percentage of fall was greatest in cases where the original function of the liver was 
at tlie lowest level 

The total volume of the filtrate was measured m order to apply the solubility 
coriection of 0 33 giam per 100 c c of the filtrate at 2o° C to 26° C The 
crystalline hippunc acid was diied in an an oven at /O to /5° C and weighed 
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to constant weight In cases where tlie mine was contaminated with men- 
strual blood, hippunc acid was recrystalhzed from alcohol and weighed In 
a few cases the melting point of the samples obtained was determined to test 
the purity of the sample, the melting point varied from 184-186° C In 
a few cases estimations were made with hourly samples to study the rate of 
elimination of the hippunc acid To express the results m terms of benzoic 
acid, the figure for the weight of the hippunc acid obtained was multiplied by 
the factor 0 68 According to Quick, a noimal adult will excrete 3 grams 
of benzoic acid m the form of hippunc acid m four hours, the normal range 
varying from 80 to 120 per cent of this amount 

To eliminate disease of the kidney and hypertension, which may affect 
the result, the blood pressure was recorded, and an examination of the urine 
was made in all the cases 

The accompanying table (table 1) gives the result of the efficiency of 
hepatic function in women, both at the interval and on the first day of 
menstruation 


Results 

The mean average of liver efficiency in the cases recorded was 95 72 
per cent with a maximum of 117 per cent and a minimum of 56 per cent in 
the interval From the results obtained, it could be seen that the function of 
the liver was lowered m the menstrual period compared with that recorded 
in the interval The fall was nearly constant m subjects whose liver effi- 
ciency in the interval ranged from 95 per cent to 110 per cent The variation 
in hepatic function was very small m cases where the liver function in the 
interval was over 110 per cent A marked fall was observed in cases where 
the liver function at the interval was less than 90 per cent the degiee of fall 
depending upon the original liver function, tlie lower the function of the 
liver in tlie interval, the greater is the fall during menstruation 

In one case (case 5), the liver efficiency on the first day of menstruation 
was as low as 28 per cent which may be patiiological The clinical examina- 
tion of the subject showed no signs of impaired health, especially no symptom 
of liver, kidney, heart or lung disease, or of dianhea The amount of hip- 
puric acid collected in the third and fourth hour was 0 94 gm Accord- 
ing to Hirsheimer it is intei preted as normal when the output for one hour is 
found to be 0 90 gram or more, and such interpretation is necessary by the 
possibility of delayed absorption of sodium benzoate, though assimilation is 
usually rapid 


Discussion 

Oui investigations piove beyond doubt that the liver function estimated 
by Quick’s test is substantially impaired on the first day of menstruation In 
the literature given in the Quarterly Cumulative Index Medicus 1931 to 1940, 
no references to examinations of the influence of the menstrual cycle on the 
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liver function weie found But theie aie othei ways to show that our lesults 
are in accord with the facts established about physiological changes connected 
with menstruation H Kustner and Heilig have proved that the carbo- 
hydrate metabolism is deeply influenced by mensti nation, results confirmed 
later by Eufinger Heihg has shown that 100 grams of dextrose given oially 
on an empty stomach increase the blood sugar far moie duiing the fiist two 
days of menstruation than in the interval , as the hypoglycemia following the 
alimentary hyperglycemia is well expressed also during menstruation, the 
abnormal high blood sugar values are most probably not due to pancreatic 
insufficiency Srikantia et al found definitely higher fasting blood sugai 
during menstruation than m the inteival Heihg suggested a reduced glyco- 
gen fixation 111 the liver as an explanation of these facts It is further 
known (Heihg, 1924), that the water and chloride elimination is reduced up 
to 50 per cent during menstruation, compared with the elimination in the 
interval by the same healthy test persons, results being confirmed by Eufingei 
and Spiegler and by Thom et al and reproduced by injecting ovarian hor- 
mones (Thorn and Emerson) The fundamental investigations of the Vien- 
nese phaimacologist E P Pick (Molitoi and Pick and Mauthnei and Pick), 
confirmed clinically by Adlersbeig and Minibeck, leave no doubt that the livei 
IS one of the mam regulators of water-chloride elimination As no sign of 
primary kidney damage due to menstruation is known, Heihg suspected the 
liver of being responsible for water-chloride retention m menstruation As 
normal liver function is essential for sufficient glycine synthesis, which also is 
the condition for normal Quick test, glycine being lequiied to tiaiisfoim the 
benzoate to hippuric acid, the facts mentioned before make it piobable that the 
diminished hippuric acid output on the first day of menstruation is due 
directly to a diminished liver function The question aiises whether also 
extra-hepatic factors may influence the hippuric acid elimination 

As menstruation is due to, and is accompanied by a profound change in 
endocrine correlations, it is most probable that our lesults are a fuither clue 
to hormonal regulations of this partial liver function Bartels and Perkin 
and Boyce and Fetridge proved by Quidc’s test that hippuric acid elimination 
IS impaired in hyperthyroidism We do not know whether the thyioid 
function varies regulai ly with the mensti ual cycle, though clinical experience 
and experimental facts seem to make it probable (Sherwood) We intend 
to investigate this question and furtlier to see whether Oestrone or Pio- 
gesterone has a measurable influence on the results of Quick’s test 

Further it is well known that the tone of the autonomic nervous system 
or the balance between the cholinergic and adrenergic systems is distinctly 
clianged in menstruation in the sense of a cholinergic preponderance due to an 
increased choline content of the blood in the fiist days of the menstrual cycle 
(Sieburg and Patzschke) Harpuder has pioved, paitly in confirmation of 
previous investigations, that adrenalin increases, ergotainine the sympathetic 
depressor — diminishes substantiallv hippuric acid elimination , sympathetic 
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depiession means automatic stimulation of the cholineigic branch, mensti na- 
tion, being accompamecl b} hyperchohnemia, shows among other signs of 
“vagus stimulation,” also diniinished hippuiic acid elimination Whethei 
the liver function is influenced b)’ choline diiectly or by a change in the ionic 
balance is not known As a last possibility that factors other than the liver 
may influence our results, we have to mention the part that the kidney plays 
m hippuric acid synthesis (Snapper and Giunbaum, 1935) We see no prac- 
tical \\a} to decide whether this " non-excretory ” kidney function suffers in 
menstruation, but it seems most improbable that such differences between in- 
teival and menstruation, as shown in our figures could be due to an impaired 
renal benzoic acid-glycine conjugation 

Far from underestimating the liver specificity of Quick’s test — supposing 
the kidne}' function to be normal — ^we believe that apart from a primary de- 
pressed glycine synthesis, influences of the autonomic nervous system and 
probably endocrine factors have to be considered in explaining our results 

Summary 

Quick’s test was used to compare the liver function of 17 healthy women 
on the first day of menstruation with that in the interval 

Different possibilities are discussed to explain the impaired liver function 
111 menstruation 

Wc wish to record here our thanks to tlie women students of the Mysore University 
Medical College and the Staff of the Krishnarajendra Hospital, Mysore, who offered them- 
sehes as subjects for experimental work, without whose willing cooperation this investigation 
would not have been possible 

Our sincere thanks are especially due to Dr C Snkantia, BA, D Sc , Professor of 
Chemistry, Medical College, Mysore, for his landness in giving us the laboratory facilities and 
sparing one of his assistants (Mr N L Kantiengar) for carrying out this investigation 
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CASE REPORTS 


ANURIA FOLLOWING HEMOLYTIC REACTION TO BLOOD 
TRANSFUSION; RECOVERY FOLLOWING 
SPLANCHNIC BLOCK 

B) H Raymond Peters, MD, FACP, Baltimore, Maiyland 

Mortality from blood transfusions has been variously quoted in the past as 
from 0 2 to 1 per cent While today it is to be hoped that the rate generally has 
fallen even below 0 2 pei cent, transfusion of blood unfortunately will probably 
always carr}^ with it a certain fatality rate 

VTiere the transfused blood is comlJahble fatalities are only rarely reported 
and usually are due to the development of pulmonary edema This is commonly 
ascribed to overburdening of the right side of a previously weakened heart Still 
more rarel}' cerebral hemorrhage or embolism and pulmonarj^ embolism may 
occur 

The commonest cause of fatality from blood transfusion is the introduction 
of ujcoiiipaitbic blood Here, rarely, death may be almost instantaneous due to 
multiple thromboses, including the capillaries More rarely death may occur 
directly due to exsangumation because of the hemorrhagic tendency following 
a hemolytic reaction ^ But by far the most usual fatal mechanism after the in- 
jection of incompatible blood is the comparatively slow and undramatic onset 
of renal insufficiency Once established, such insufficiency, with its concomitant 
anuria and uremia, is always of the gravest import 

It will probably never be possible to gauge accurately the true incidence of 
such transfusion reactions or estimate their fatality rate, for, as opposed to the 
comparatively few reported cases, certainly a very large number of such fatal- 
ities have never reached the literature Such cases are not published for many 
obinous and understandable reasons — ^mainty that of grossly ^culpable errors in 
blood matching Then too, at times, there is utter failure of the clinician to 
recognize the true nature and etiology of certain “ kidney deaths ” which fol- 
lowed transfusions Occasional reports show it has been the pathologist alone 
who suggested the correct diagnosis - In the comparatively scant literature on 
such transfusion anurias the mortality rate reaches high figures Thus, De- 
Gowin" in a frank discussion of his cases quotes one recovery in seven 
Bordley ® in 17 cases compiled from the literature, cites 11 deaths 

Such high fataht} rates in a condition unfortunate and tragic often by its 
verj' occurrence make us acutelj'^ aware of the ineffectiveness of the usually pre- 
scribed therapeutic measures It would seem warranted, then, to stress any 
therapeutic approach which b)’^ trial appears to have been specifically helpful 
The following case is cited in which a very serious hemolytic reaction fol- 
lowed the transfusion of blood — ^not of a different, but of the homologous group 

* Received for publication May 14, 1940 r ,r , . 

From the Department of Medicine, School of Medicine, Univcrsitv of Marjland 
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The serological aspects of this case, in which a new agglutinogen is designated, 
are completely covered elsewhere * 


Case Report 

M E P, a 32-yeai-old male, was admitted to tlie Meicy Hospital on November 
22, 1939 witli a history of recurrent attacks of headache, chills, fever and backache, 
associated with a leukopenia The attacks began in January 1937, when he was 
operated on in anotlier clinic for a peiforated gastiic ulcer Postopeiative course was 
complicated by a pneumonia associated with a leukopenia of 3000 A tiansfusion 
was given and the white count rose, the patient improved and was discharged How- 
ever, about six months later tlie attacks of headache, uppei respiratory infection, chills 
and fever recuired Clinical study is lepoited to have revealed nothing but infected 
tonsils and adenoids, with a hazy right antrum Absolutely no diug history could be 
elicited from the patient, his wife or physician whicli would link up with tlie leukopenia 
The tonsils and adenoids weie lemoved and tlie right antrum drained on November 
9, 1939 but the attacks lecuired unabated Because there had been apparent im- 
provement in the initial attack in January 1937 from blood transfusion, the patient, 
who belongs to Group A (and as has later been ascei tamed, Rli minus) was given a 
transfusion on November 25, 1939 of 200 cc of fresh citrated blood The blood of 
this first donor was also Group A but it has been shown since that he is Rh plus 
About an hour after the tiansfusion the patient had a chill slightly more severe than 
those he had been having on the previous few days No hemoglobinuria was noticed 
The temperature diopped to a subiioinial level and remained so for a week Two 
other transfusions weie then given from a second donor on November 27 and 30 
respectively This second donor’s blood was Group A, subsequently shown to be Rh 
minus No untoward symptoms followed tiansfusion from this donor The patient 
remained temperature- and symptom-free and left the hospital on December 7, 1939 
Two days later, however, he was readmitted on the seivice of Dr M C Pincoffs with 
tlie same complaints of fever, chills, etc On December 12 he was given a transfusion 
of 200 cc of fresh, citrated blood from the fiist donor (Gioup A, Rh plus) who had 
given blood to him 28 days pieviously on Novembei 25 Tixenty minutes after the 
transfusion was completed there was a violent shaking chill and the fever rose to 
104 2 degrees Adrenalin 1 cc was given, divided into thiee doses 10 minutes apart 
One hour aftei tlie transfusion the patient developed bleeding from the nose and gums 
This bleeding with nausea and vomiting, tlie latter at times bloody, persisted for days 
A few ounces of urine weie passed which showed hemoglobin but no led cells and 
soon complete suppression followed Blood samples showed hemoglobinemia The 
bleeding time was over 100 minutes and venepunctures oozed for many hours Coagu- 
lation time was 60 minutes plus Platelet count 144,000 (normal 500,000) Tlie 
temperature dropped to and stayed subnormal Blood pressure was 102 mm of mer- 
curj' systolic and 60 diastolic (figure 1) Aside from the bleeding the patient felt 
“ not much different than from his other chills ” Therapj during the rest of the day 
was limited to the slow injection intravenously of one ampoule of Hartman s solution 
and small amounts of 5 per cent glucose Fluids were given by mouth despite the 
vomiting 

Progress notes listed below present biiefly the developing clinical picture and the 
therapy used 

Progress notev 12/13/39 After passing 60 c c urine at 6 a m has been completely 
anuric Persistent lumbar pain, nausea and bloody v'omiting continue Blood urea 
77 mg per 100 cc The patient is j'aundiced and has prompt direct positive Van 
den Bergh of 3 9 mg (This, sev'eral days later, turned to the indirect tvpe and finally 
became negative ) As the precise serologic etiologv' of this homologous group 
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reaction ^\as undetei mined at tins time, the theiapeutic administration of “correct 
group blood*’ was impossible Therapj' Forced fluids by mouth and intravenously — 
the lattei mostlj glucose In addition small amounts of intravenous Hartman's 
solution 

12/15/39 Still anuric No definite change oi impiovement in geneial condition 
Drow’s\ but mentally cleai Blood urea 110 mg per 100 cc (For blood and urine 
studies sec table 1 ) 

12/16/39 No change m status of patient, save that edema is developing in the 
face, over the sacrum and tibiae and ascites is present Theiapy In addition to the 
daily intia\enous glucose 300 c c of Sorbitol (a pentose sugar) were given very slowly 
mtra\ enously. Diathermy to each kidney for 15 minutes 

12/19/39 Still anuric w’ltli increasing edema and ascites Blood urea 100 mg 
per 100 c c and creatinine 7 5 mg per 100 c c Therapy Continuance of intravenous 
glucose daily wuth intra\ enous Sorbitol on several occasions 

12/20/39 Patient voided 75 c c of clear orange browm urine coincident with an 
enema (Urine Sp gr 114, alkaline , albumin 4 + and benzidine test four -f- , no 
casts, occasional red cells ) Blood urea 128 mg and creatinine 9 6 mg Carbon 
dioxide combining pow’er of the blood plasma has alwajs remained normal 

12/21/39 The anuria persists wnth edema increased Patient feels and looks 
w orse Blood urea 132 mg 

12/22/39 Anasarca has increased witli signs of fluid at botli pleural bases A peri- 
cardial friction rub is heard Diathermy this morning (now for the tliird time) with 
no appreciable effect 

Splaucliutc block done at 2 45 p m by Dr D Pessagno, according to the technic 
of Labat® Using 1 per cent novocaine, 40 cc were injected on each side, 25 cc 
in the region of the greater splanchnic and 15 c c in the region of the lesser splanchnic 
nerve The procedure w'as done entirely retroperitoneally The needle was inserted 
through the back lateral to the first lumbar vertebra on each side Careful record of 
blood pressure show'ed only a compai atively slight drop immediately after the block 
and it returned to the preoperative le^ el within 40 minutes 

Bladder dullness soon became evident and percussed increasingly higher until at 
7 30 pm the patient voided 500 cc of dark orange urine following an enema 
(Urine acid, sp gr 1010, albumin 3-|-, no casts, eight red cells per high pow^ei 
field) 

12/24/39 Average daily urine output around 1275 cc Edema greatly relieved 
However, blood urea is 216 mg per cent with creatinine of 9 4 mg Because of tlie 
low blood and urine chlorides the intravenous glucose is given m saline and hypo- 
dermodyses of normal salt initiated Tliere is less vomiting but patient is drowsy 
12/28/39 Patient is more alert and there is no nausea or vomiting The blood 
urea and creatinine are falling There has been so much diuresis (6000 c c ) that 
despite the increasing edema fluids are still beijig forced to prevent hemoconcentration 
1/3/40 For the past several days patient has been able to take nourishing foods 
Also oral fluid intake has risen and the blood urea has fallen to 48 mg with creatinine 
of 19 mg Rather marked waterlogging had occurred by 12/29/39 and due to a 
satisfactory chemical balance hypodermodyses were stopped The edema is now 
definitdy decreasing 

From this point on there was progressive improvement of tlie patient to normal 
The urine, which had constantly shown traces of albumin with many red cells since 
diuresis began, became normal Phenolsulphonphthalein tests gave results as follow's 
(December 30, 1939) 12 per cent, (January 7, 1940) 37 per cent, (Januarv 17) 53 
per cent, (April 18) 75 per cent The specific gravity of the urine for over a month 
after the reaction remained constantlv fixed between 1 009 and 1 011 How’e\er, in 
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propoition of fatal transfusion anurias such reported tubular obstuiction. Avbile 
present, has been notabty spaise and quantitatively of a minor degree Thus 
DeGowin ^ commenting on the obstructive theory feels that “ the principal objec- 
tion to it is that in many human cases not enough pathological evidence of 
tubular obstruction can be found ” Warner likewise believes the pathology 
seen is “ often not sufficient to explain the fatal uremia ” Granting the pai t 
played by hemoglobin obstuiction, evidence of further search for the complete 
mechanism involved is had in the variously proposed theories of chloiide loss,^’ 
an allergic mechanism,^® hemoljftic nephrotoxic substances, etc That these lat- 
ter occur has also been seriously questioned 

There remains the by no means recent theoiy of spasm of the renal vessels 
Mason and Mann^® in 1931 injected intiavenously into animals the stroma of 
laked red cells and produced no apparent effect on the vessels But the in- 
jection of extracted hemoglobin from such cells produced a “ specific vasocon- 
strictor action on the vessels of the kidneys Hesse and Filatov in 1933 
obtained similar experimental results and later in the same j^ear i eported a hemo- 
lytic reaction in the human due to giossly mismatched blood They attributed 
the intense backache in this and similar cases directly to the local renal vascular 
spasm They were able almost immediately to transfuse properly matched blood 
(for which therapeutic piocedure they claim priority) and, according to them, this 
brought about instant relief of the pain and the patient suffered no ill effects from 
the transfusion 

It would seem from available pathological lepoits that the kidneys of patients 
dying of transfusion anurias often present points of similarity to the kidneys 
observed m the so-called “leflex anurias,” in which lattei vasoconstriction plays 
such an important part Today reflex anuria, while lare, is acknowledged as a 
clinical entity by a great numbei of observers A typical example is the com- 
plete bilateral suppiession of urine in a patient with calculus obstructing one 
ureter Innumerable such cases aie reported and among other ascribed causes 
of reflex anuria are hysteria, blows over the kidney, exposure to cold, fractured 
\eitebrae, pennephritic abscess, plastic peritonitis, etc Rubritius^® seems to 
have described the pathology of such kidneys quite thoroughly and accurately 
He found that as opposed to foinier belief that the kidneys were pale and 
shrunken, reflex kidneys instead were “ large, swollen and with full vessels ” 
The vasoconstnctoi action then would ajjpear to be on the side of the efferent 
renal vessels, causing blood to stay pent up in the kidneys Many continental 
wnteis have reiterated this belief and recently Cubitt,^'^ describing the kidneys as 
enlai ged and deeply congested,” concurs in the angiospastic pathogenesis 
It would seem worthy of note, then, that not only has lenal vasoconstriction 
been expei imentally produced by intravenous hemoglobin injection but in the 
comparatively few reported autopsies after transfusion anuria the kidnejs aie 
grossly congested and swollen Thus, Wiener^® declares the kidneys aie usually 
found to be swollen with the pyramids appearing dark in color Their vascular 
status, then, might w'ell be analogous to that of the reflex kidne\ 

Experimeiitallj irritation of the splanchnic iier\es has been shown to cause 
oliguria and conversely section or anesthetic block will cause piolonged poljmna 
In addition no uiitow^ard effects could be ascertained after splanchnic section ““ 
As early as 1922 a therapeutic effort w'as made specifically to combat the 
renal vasoconstriction m reflex anuria Neuwnrt is generalh credited with 
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haMiig first successfully leheved such anuria by means of splanchnic block 
Rubritius"- leported success with this measure m seven out of eight cases 
Hashnger*® and also Havhcek-'' each quote leflex amine cases in which 
splanchnic block initiated diuresis 

As an alternate procedure a few writers have advocated spinal anesthesia 
Thus, Hayes and Paramore report the production of diuresis by this method 
m a case of plastic peritonitis with reflex anuria Cubitt likewise tried spinal 
anesthesia m one case with success Compared to splanchnic block this procedure 
has received little attention as is evidenced by Cubitt’s statement that this treat- 
ment (spinal anesthesia) had not to his knowledge been previously described 

Splanchnic block in reflex anuria may have definite advantages over spinal 
anesthesia The application of a laige quantity of anesthetic solution directly to 
the splanchnic plexus ma 3 \ by its undiluted state and its mechanical bulk and 
pressure, more thoroughly interrupt the sympathetic flow According to 
Hashnger the duration of splanchnic block would seem much longer than one 
would expect m spinal anesthesia Rubritius claims the possibility of peri- 
pheral “ sub-station plexuses ” ci eating reflex arcs of their own which necessitate 
a more peripheral, splanchnic block for their complete interruption Then too. 
as m some cases fibers making up the splanchnic nerves arise from as high as the 
fourth dorsal segment,-® a spinal anesthetic to be at all efficient, must be given 
rather high Splanchnic block has never m our experience caused any appre- 
ciable fall in blood pressure As fall in blood piessure is ascribed as a cause for 
some anurias,-® certainly spinal anesthesia, with its greater incidence of blood 
pressure fall, may possibly at times partially defeat its own purpose in an existing 
anuria Lassen and Husfeldt in studying the effects of fall of blood pressure 
on the kidneys of normal individuals used spinal anesthesia to produce such fall 
and concluded that peripheral blood pressure need fall but a little below 70 mm 
of Hg before production of urine could cease entirely It would seem then that 
splanchnic block is the preferable procedure and in the hands of an experienced 
operator it is entirely innocuous 

Cognizant, then, of the vasoconstrictive similarity of the reflex kidney to the 
“ trajisfusion kidney ” splanchnic block is suggested as an added therapeutic 
measure against the latter To my knowledge this particular procedure has not 
before been used in such anurias The use of spinal anesthesia in a case of 
transfusion anuria has been reported by Johnson and Conway They saw no 
specific effect and, despite later diuresis, uremic death occuired DeGowin® m 
reporting seven transfusion anurias used spinal anesthesia in one case — ^incident- 
ally the only case which recovered He notes, however, that the clinicians re- 
garded the recovery as spontaneous 

It cannot be too urgently stressed that whatever, if any, value splanchnic 
block may possess in' tiansfusion anurias, it should only be considered the key 
for unlocking the door to subsequent judicious treatment The establishment 
of diuresis, while an essential step, far from insures recovery for the patient 
Reference to figure 2 makes evident the \ery stoimy period following diuresis in 
the case herein reported Careful obsen^ation of the chemical balance of the 
patient may often clearly guide the treatment The excellent advice of Cabot 
and Iber and Jeghers and Bakst regarding anurias can well be heeded here 
The kidneys must have a continuously positive water balance Hence, dehjdra- 
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tion must be watched for, pi evented or tieated As much as 5000 to 7000 c c of 
fluid daily can be lost m some cases by vomiting, diarrhea, gastric retention and by 
way of tlie lungs and skin — yet with no urine passed Fluids then must be forced 
(often almost entirely intravenously) even up to 6000 cc or over daily If 
intravenous injection is slow ‘ overburdening of the circulation ’ will not occur 
and even this danger is less than that of dehydration As to the nature of the 
intravenous fluids judgment must be used Saline is best to overcome dehydra- 
tion for the sodium ion is necessary to fix the water to the tissues In higher 
strengths, if necessary, it must be used to raise lowered blood chlorides How- 
ever, because saline is taken up by the tissues, it may not be as good m certain 
stages of an oliguria as glucose solutions, for the water of a glucose solution is 
more available for renal excretion This is more true of hypertonic glucose 
Both saline and glucose should be used, watching the chemical balance Blood 
chloride and blood sodium levels do not always parallel each other As pointed 
out by Jeghers and Bakst-® few laboratories are equipped to perform routine 
sodium determinations However, they add “ indirectly, the sodium level can be 
roughly surmised in many cases from a comparison of the blood chloride level and 
the carbon dioxide combining power If the carbon dioxide combining power is 
high (alkalosis) and the blood chloride level is low, then the sodium level is 
probably near normal Conversely a low carbon dioxide combining power 
(acidosis) with normal or slightly low blood chloride level speaks for the presence 
of an hyponatremia ” Since the kidne 5 ’^s, in the presence of an alkaline urine, 
leadily excrete hemoglobin as oxyhemoglobin Baker and Dodds® advocate the 
giving of alkalies in treatment and this seems theoretically plausible The carbon 
dioxide combining pow'er should be watched, however, to guard against alkalosis 
Diathermy to the kidneys has had a few reported successes and many failures 
Its value at any stage must still be proved Transfusions of truly compatible 
blood have been advocated aftei a reaction due to niis-matched blood Under 
such circumstances the piocedure should be considered provided one is sure of 
having truly matched blood at this stage Decapsulation of the kidneys m any 
anuria is today in rather wide disfavoi -® 

Finally, it must be remembered that, no matter how successfully splanchnic 
block may relieve lenal vasoconstriction, in any given case one may still have kid- 
neys in which widespread tubular epithelial degeneration has developed and the 
prognosis must be judged accordingly Early initiation of all the outlined 
therapeutic measures would seem of pai amount importance 

Summary 

1 A case is presented m which a hemolytic reaction and piolonged anuria 
developed following transfusion of blood of the homologous group After 
failure of other measures for nine days, diuresis followed within a few hours 
after a splanchnic block and there was ultimate complete recovery of the patient 

2 Accrued evidence is offered in favor of a vasoconstrictive renal element in 
transfusion anuria similar to that of the so-called “ reflex anuria ” Splanchnic 
block i\ould seem a pieferable and innocuous measure against such renal angio- 
spasm 

3 It is stressed that splanchnic block, even if successful in its purpose, is 
f>nh “ the ke\ uhich unlocks the door ” to further judicious therapy 
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EQUINE ENCEPHALOMYELITIS IN A LABORATORY TECH- 
NICIAN WITH RECOVERY" 

By Herman Gold, M D , and Bettylee Hampil, Sc D , 

Gleuolden, Pemtsylvama 

Since Meyer’s oiigmal report of equine encephalomyelitis in man,^ many 
cases of this disease have been described in the medical liteiature Excellent 
reviews have been published by Fotheigill ^ and by Olitsky ® Recently a proved 
case of encephalomyelitis in a laboratory technician was reported by Fothergill, 
Holden, and Wyckoff * It resulted in death and tlie virus (Western type) was 
recovered from the brain at autopsy We wish to leport another laboratory 
infection Oui case is interesting because we weie able, fortunately, to deter- 
mine the virulence of the infective agent, its portal of entry, and the incubation 
period Moreover, the titer of antiviral piotective antibodies present in the 
blood of our patient before infection occurred is also known In addition, the 
clinical record was dramatized by the development of acute Paikmsonism Fin- 
ally, large doses of a specific antiserum of high potency weie used intravenously, 
intramuscularly and intraspinally Complete recovery ensued 

At the outset we wish to state that we have not formed any set opinion as 
to the value of the specific seiotherapy emi)lo3'’ed in this case We are well aware 
of the generally accepted belief, so aptly stated by J E Goi don,® that “ Medicine 
has little to offer in respect to a specific attack on acute virus disease Im- 
munologic principle is opposed to success because once a virus has established 
Itself inside the cells — ^and usually this occurs by the tune symptoms are definite 
— ^little benefit can be expected from antibodies transported by blood or lymph 
and acting extiacellularly, even though given in large amounts” However, in 
the absence of other means of treatment our experience w’arrants the use of a 
highl}' potent scrum in large quantities if available It ma}' serve to limit the 
spread of the disease and thus aid in recover} 

Rcccncd for publication August 24, 1940 
1 rom tilt Mcdital Research Dnision, Sharp and Dohmc 
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Case Report 

J R ii white male, 29 3eai5 of age, came m conhict with encephalomyelitis viius 
for the first time on Fehruaij' 8, 1939, ^\hen he was assigned to assist in experimental 
work in tlie entephalonn ehtis vaccine diMsion of the Mulford Biological Laboratories, 
Sharp and Dohme His w'ork consisted of inoculating eggs with the virus (Western 
type), remoMng the diseased embrjos and grinding them in a moitai On March 2, 
1939(.he was transf cried to duties connected wnth the prepaiation of the vaccine on a 
production scale, and thereafter assisted in hai vesting and grinding the embryos in 
large quantities Sterile gowns, caps, gloves, and masks weie worn throughout the 
operation Minoi injuries and accidents w'cie regarded by the personnel as serious 
and were reported prompth 

On April 3, 1939 samples of blood weie draw'll fioiii J R and other members of 
the staff to determine the presence ol neuti allying antibodies in then seia Tests were 
done 111 duplicate bj Dr J W Beard, of Duke Univeisity and by one of us (B H ) 
The results w'ere negative Fifteen days latei, April 18, 1939, at 3 50 pm, while 
cracking a diseased egg * over the edge of a funnel, some of its liquid contents splashed 
into the patient’s face, close to the right eje He reported slight burning of the right 
eye The patient iinniediately washed his face with 90 pei cent alcohol and reported 
to tlie first aid dispensary Examination bj Di LeRoy Wenger failed to reveal any 
iiritation of the ejes Tieatnient consisted of thorough washing of the face with 
soap and water and instillation of a few' drops of 10 per cent Cargentos (Protein 
Silver Mild) into the light eje w'liich was flushed out befoie and after w'lth boric 
acid solution 

The patient leturned to woik but reported to the dispensary on April 19, 20 and 
21, when Dr WengA found no evidence of disease On Apiil 24, the patient did not 
leport to work because of illness Dr Wenger called at his home and elicited this 
additional history He had worked up to Satuiday noon (April 22) During that 
morning the patient had noted pain m back of the forehead and between the temples 
This became worse so that Avhen he got home he went straight to bed and slept until 
Sunday noon (Apiil 23) Severe headache was piesent on aw'akening The family 
physician, Dr H B Conaway, was then called in A diagnosis of grippe was made 
and suitable medication oidered Examination by Dr Wenger revealed a coated 
tongue and some injection of the tin oat No neuiological abnoimahty was found 
The temperature w'as 100 3° F , and the pulse 85 

The patient was reexamined the next morning at 1 1 a m Severe headache was 
still present At this tune Di Wengei noted tliat the patient was slightly stuporous 
and had to be roused to get ordinary answ'ers Temperature was 102 2“ F , and 
pulse rate w'as 100 The neck showed some stiffness The aim and patellar reflexes 
were diminished No other abnormal signs w'ere found At 2 pm the patient had 
103 2° F fever and a pulse of 120 After consultation w'lth Dr Conaw'ay, who had 

The history of the virus with which this patient became mfected is as follows TIic 
Western type virus (Iowa 1937 strain) was received at the Mulford Laboratories from the 
Bureau of Animal Industry, Washington, D C, m the seventh guinea pig brain passage 
It was transferred once to guinea pigs and thence to chick embryos Twenty-ninth chick 
passage material was being harvested at the time of the accident On April 7, 1939, or 11 
days before the accident, the twenty-seventli passage of this strain of virus had been tested 
on guinea pigs for mfectivity by the subcutaneous route of inoculation Young guinea 
pigs weighing 250 grams were used Two pigs were injected with 0 1 c c each, two with 
025 cc, and two with 05 cc The material used for the guinea pig injections was simul- 
taneously titrated on 21 day old Swiss mice by the intracerebral injection of 0 03 cc. of 
serial dilutions m tenths The 10-= dilution killed mice, tlius, 1 cc contained approximately 
3,300,000 mouse intracerebral doses All six guinea pigs developed marked symptoms of 
encephalomyelitis One of each group died The remaming three animals showed severe 
emaciation for six weeks, at which time they were destroyed This observation indicates 
that the virus was highly infectious when injected peripherally 
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independently verified the serious turn m the patient's condition, it was decided to 

hospitalize liim for spinal fluid study Upon Ins admission to the Roxborough 

Memorial Hospital of Philadelphia, on Apiil 25, 1939, at 7 25 pm, tlie.,ati— 

resident, Di T Greenspon, found marked iigidity of the neck, a bil? kidney, 

Kernig sign (more marked on the left), and absent abdominal reflexe ^ 

triceps, and patellar reflexes were normal Babinski sign was nega^i Lancet, 1935, 

the patient was at times disoi lented and quite stuporous, he answei ed c)^.. 

fair degree of accuracy The spinal fluid was faintly cloudy, under 14% Int Med, 

cury piessure, and contained 600 white cells There were no organise 

direct smear Wiite blood cell count was 14,600, polymorphonuclears 8Hn Invest , 

lymphocytes 4 per cent, monocytes 8 per cent Rectal temperatui e was 104°\ 

140, respirations 28 When one of us (H G ) saw the patient for the first %an<;- 
9 30 p m, he was found smoking in bed, very nervous and jumpy, and sweating''^ 
fusely A coarse treinoi of the hands was noted Skin and eye tests for horse seiuiiTN^^ 
sensitivity were negative Dr Sherman F Gilpin of Philadelphia, a neuiological 
consultant, saw the patient at 10 30 p m and confirmed die above fin^j igs except for a 
decrease in the reflexes of the arms Sensation to pin-piick was a|sf^^ently intact 
The cranial nerves appealed normal Throughout the examination th^ pWient mut- 
tered in a delirium but was otheiwise fairly cooperative. Dr Gilpin agreed witli oui 
presumptive diagnosis of equine encephalomyelitis, and the specific therapy we pro- 
posed to use In addition, he suggested the trial of sulfanilamide 

Five hundred fifty c c of antiencephalomyelitis immune horse serum * were then 
given inti avenously by gravity method without any untowaid reaction except for a 
few hives Spinal puncture was repeated A turbid fluid under 14 mm of mercuiy 
pressure dropped out slowly After lemovmg about 40 cc of spinal fluid, 50 cc of 
the immune serum were injected intratliecally without any reaction Caieful bac- 
teriological study of a sample of this spinal fluid done at the Mulfoid Laboi atones 
was completely negative It was obvious that a marked change for the woise had 
taken place in the course of one hour previous to the seium injection The patient 
had become deeply stuporous and completely disoriented At 1 20 a m a severe chill 
occurred which lasted 25 minutes Sulfanilamide, gr xxx, was given by mouth 
followed by gi xv every four hours This was discontinued at the end of 36 houis 
because of the lack of any beneficial effect Phenobarbital was also given for the 
control of restlessness 

On April 26, at 12 30 pm, the clinical pictuie was that of a deep coma with 
increased rigidity of the neck, definite ankle clonus, knee jeiks which varied in their 
response, coarse tremors of tlie face and extremities and cyanosis of lips and nails 
Temperature was 1042“ F, pulse 130, respirations 40 Blood pressure was 150 nim 
of mercury systolic and 80 mm diastolic A spinal tap was lepeated The fluid was 
distinctly turbid and dropped out slowly Its cell count was 1899 Globulin was in- 
creased Sugar (Folni) was 95 mg per cent, chlorides weie 692 mg per cent Sixty- 
five cc of spinal fluid weie removed, and 50 cc of immune sciuin were injected in 
the spinal canal Following the tap, 450 cc of the seium weie given intravenously 
l)> gravitj Duiing the injection the patient pei spired profusely and exhibited signs 
of fleeting paresis of the left side of the face Throughout the day theie occurred 
paroxjsins of fine clonic conti actions of the light hand and forearm witli tremors 
of the left hand on motion There ^^as urinaiy incontinence A specimen of unne 
I mealed the presence of a faint trace of albumin and an occasional white blood cell 
Ihe blood count showed hemoglobin 75 pei cent, red blood cell count 4,360,000, white 
blood cell count 15,450, poh morphonuclears 96 per cent, l 3 mphocyles 4 per cent 

On April 27, at 9 a m , the patient was definitely moi e rigid and stuporous and 
could not be aroused The left hand showed ulnar deviation ivith the thumb and 

• Siipphcfl bj Lcdcrle I-aboratones, Inc, through the courtcsj of 'Mr S D Beard 
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{oiefingci pressed logethei The Keinig sign was moie marked on tlie right No 
ankle clonus A spinal tap was done Spinal pressure was 10 mm of mercury 
Ncgatne Queckenstedt sign The fluid was less cloudy, but after standing a large 
number of flecks were seen on stirring About 15 c c of fluid were removed and the 
piessuie dropped to 2 mm of mercury Its cell count was 850 Polymorphonuclears 
75 pel cent, lymphocytes 25 per cent Smeai and culture were negative Aftei the 
tap was done, 350 cc of immune serum were given intravenously There was no 
reaction but a chill which lasted 35 minutes That night the patient was still in deep 
stupoi but appealed to be less rigid Coaise tremors of the left hand were present 
At midnight the patient became conscious and talked rationally The temperature 
iras 101 3° F pulse 130, respirations 32 Laboratory studies reported tlie blood 
sugar as 90 mg per cent, the blood chloride as 432 mg per cent of whole blood, and 
the blood urea as IS mg per cent 

On the following morning the patient was definitely improved The rigidity of 
the neck was lessened and the upper evtiemities which had been stiff showed a nor- 
mal tone The Kernig sign was negative on the left and only suggestively positive 
on the right The deep i eflexes were normal and the patient was able to protrude the 
tongue Fifty cc of immune serum weie given intramuscularly at 9 am Due to 
a sudden jerk, the needle broke at the hub A huiried search was conducted, but the 
nussw-iTpart remained buried m the left thigh Another 50 cc of serum were m- 
.pipuja'at 9 45 p in The patient was better, responded to painful stimuli, and actually 
recognized the visiting phjsicians Because of the profuse sweating, sodium chloride 
grs V four times a day was prescribed Temperature was 1004° F, pulse 120, and 
lespirations 34 

On April 29, at 11 30 a m , the patient’s sensorium was clear He was oriented as 
to place and events and recognized his family Upon request he attempted to smile 
The neck was still stiff and the spine appeared to be more sensitive to pain A spinal 
tap revealed a clear fluid (a few flecks weie seen on stirimg) with a cdl count of 276 
Globulin was normal About 35 cc of fluid were lemoved Foih-five cc of anti- 
serum Avere then injected intramusculailj Control of bowels and bladdei had re- 
turned At 9 p in the patient’s facial expi ession was moi e relaxed He occasionally 
smiled and expressed interest m the place of work Breatliing was quiet and regular 
in contrast to the previous night, when it ivas laboied The Kernig sign was nega- 
tive Temperature ivas 101 3° F , pulse 120, respirations 22 The red blood cell count 
was 4,290,000, hemoglobin ivas 75 pei cent, white blood cell count 15,850, poly- 
morphonuclears 92 per cent, lymphocytes 8 per cent 

On April 30, the patient showed steady improvement both mentally and neurologi- 
callj He asked for the newspapers and for a smoke He understood and answered 
questions clearly He complained of pain along both sternomastoid muscles, left 
shouldei and thigh, made ivorse b\ motion The postcervical and inguinal nodes were 
palpable and slightly tender (serum sickness’) Perspiration was decreasing The 
neck and spine showed decreased spasticity The rest of the musculature showed 
normal tone The biceps reflexes were exaggerated but equal The triceps reflex was 
normal The abdominal and cremasteric reflexes ivere absent The knee jerk was 
slightly increased, and there was a slightly positive Keniig sign on the right side No 
ankle clonus Babmski sign was negative The temperature was 99 3° F , pulse 120, 
respirations 28 

Next day tlie patient became very drowsy and was awakened with a great deal 
of difficulty It was difficult to make him understand even simple questions Urinary 
incontinence developed during the night There was no change in the neurological 
picture Adenopathy was the same A punctate erythema and a few hives ap- 
pealed on the chest A spinal tap was done at 12 15 pm Blood was encountered 
However, the fourth specimen Avas cleai The fluid dropped out slowlj , but there Avas 
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no block Fifteen cc weie removed Fifty cc of SO pei cent suciose were given 
mtraAenous>K and 2 tc of Instammase were injected intramuscularly in each thigh 
The patient was seen again at 9 30 pm He had slept thioughout the afternoon, 
drenched in sw eat He could now be ai oused more easily but could not remain awake 
foi more than a few minutes The rash had disappeared from the chest but ivas 
present on the knees The arms ivere painful Muscle tone was normal The neck 
was defimteh less stiff A coarse tiemor of the tongue and hands was noted Tem- 
perature was 100° F , pulse 104, respirations 24 

On ^lay 2, the patient was alei t and rational at noon, but when seen at 5 00 p ni 
he could hardly be aroused The erjthema had disappeared, but a few hives came out 
throughout the day Muscle tenderness was still present Neck stiffness was un- 
changed Kernig sign was positive on the left A fine slow' tiemoi of the eyelids 
and muscles around the mouth was noted Tw'b cc of Instammase w'ere injected 
intramuscularly in each thigh Temperatuie was 101 1° F , pulse 104, lespirations 34 
The blood Wassermann test w'as negative, the blood chloride was 464 mg per cent of 
whole blood, and the blood urea was 13 mg per cent The mine w'as alkaline, specific 
gravity 1 050, it showed a faint trace of albumin, an occasional dark granular cast, an 
occasional epithelial cell, and a few' w'hite blood cells 

The patient was much improved when seen on May 3 He w'as wide awake and 
able to raise both arms He grasped objects more easily and with lessened tremoi 
of the hands The neck was not as stiff and the knee jerks were less exaggerated 
Profuse sw'eating w'as still present An occasional hive and soreness of muscles of 
the left arm w’ere noted Temperature was 100° F , pulse 96, respirations 24 A 
spinal tap was done at 11 15 am The pressure was 12 mm of mercury On com- 
pression of the jugular veins, it W'ent up to 26 ram but dropped promptly on release 
The fluid was clear w'lth no flecks or sediment About 30 cc were drained Final 
pressure w'as 2 mm The cell count was 47, w'lth 80-90 pei cent lymphocytes 
Globulin was negative The red blood cell count w'as 4,160,000, hemoglobin 75 per 
cent, white blood cell count 15,850, poKinorphonuclears 78 per cent, lymphocytes 22 
per cent Two cc of Instammase w'ere injected in each thigh 

On May 4, the patient had a good day He was able to keep awake and moved 
aiound m bed w'lth ease Facial expression was almost noimal Tremoi s of the 
lids, longue, and left hand were still present Abdominal reflexes were elicited for the 
first time The only evidence of serum sickness w'as soieness m tlie left deltoid 
Temperature w'as 99° F , pulse 84, respirations 24 Tw'o c c of Instammase were 
injected in each thigh Passive and active exercises were carried out to pi event 
atrophy w’hich was quite noticeable 

We saw' the patient again next day at 4 15 pm, w'hen he appeared impioved 
The neck could be bent to 15° short of its normal range There w'ere no signs of 
serum sickness Temperature 98° F , pulse 80, respirations 20 At 6 p m the nurse 
noticed that the patient had become very listless and w'as staring into space He 
seemed depiessed and emotionally upset He complained of frontal headache, and 
the pupils were widely dilated Two c.c of histaminase were injected m the muscles 
of the thigh, and 50 cc of 50 per cent suciose were given mtra\ enously for pos- 
sible cerebral edema The patient had a poor night 

When seen by us the next moining at 11 o’clock, the patient’s appearance and 
mental reactions w'ere decidedly w'orse He w'as listless and had a vacant stare 
There was a marked tremor of the lids, tongue, and muscles around the mouth 
The patient did not talk readily and spoke in a very low tone He refused food 
and stated tliat he had an ache above the eyes and that he had not slept w'ell There 
W'as profuse sweating Both eyes show'ed conjunctival injection and swelling (serum 
sickness^) Neurological signs showed improvement except for the marked tremoi 
of the head A spinal tap was done The fluid w'as clear (few flecks on stirring) and 
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under 6 nini of mercury pressuie about 10 cc were lemoved Cell count was 
31 with 90 per cent lymphocytes Globulin was noimal Four cc of histaniinase 
were given intramuscularly Temperature 97 3“ F , pulse 68, respirations 20 

On May 7, the nurse noted that the patient had difficulty in swallowing and 
breathing He presented the picture of severe Parkinsonism with mutism Tem- 
perature 98“ F , pulse 96, respirations 20 

The next day, Dr A M Ornsteen, of Philadelphia, saw the patient m consulta- 
tion His 1 eport i ead as follows 

" The general appearance of the patient is striking and at once diagnostic of the 
iiatui e of die motor disability, i e , extra-pyramidal akinesis or the pseudo-catatonic 
state of Parkinsonism He lies immobile on his back and his eyes aie fixed in the 
position of staring ahead He does not turn his head in the diiection of the speakei, 
but his intention to do so is indicated by the slow lateial associated movements of the 
e 5 'eballs after it is insisted that he look in one diiection or the other The arms are 
in a semiflexed position with the hands resting on the body, the fingers are closely 
opposed to one another with the tip of the tliumb opposed to the palmar sui faces of 
the index and middle fingers, the characteristic position of Parkinsonism, being moie 
111 evidence in tlie right hand than tlie left The lower limbs aie in extension and tlie 
patient is capable of moving the extremities but m a very slow manner, both tlie 
upper and lower limbs being markedly hypertonic, and on passive motion the in- 
ci eased tone is recognized as rigidity of the extra-pyramidal type, the upper limbs 
show the chaiacteiistic cogwheel type of hypei tonus at the elbows and wrists 

“ There are hyperkinetic features m the clinical picture and tliey are confined 
to the eyelids and tongue The eyelids show a constant coaise tiemor, the frequency 
of about three to five a second but fairly irregular Occasionally theie occurs blepharo- 
spasm with complete closure of the eyes, at the cessation of whidi the tremor is again 
in evidence The eyes are moved laterally and upward in a normal fashion and with 
good associated innervation, but compel gence is deficient Pupils are dilated but equal 
and react to light and accommodation Ophthalmoscopic examination discloses no 
pathological changes in the discs, vessels, oi letinae No nystagmus was noted The 
wrinkling of the brow is slightly possible, closuie of the lids is complete but not 
forceful, and retraction of the corners of the mouth is baiely possible The patient 
hardly opens the mouth and attempts to protrude the tongue but can bring only the tip 
of It beyond the dental line and it is coarsely tremulous The mouth is full of 
stagnant thick saliva which fills the fauces, and the patient occasionally swallows with 
deliberate effort to down the excess fluid accumulated in his thioat Vital sensation 
IS apparentl)' preserved, but because of the patient’s inability to speak gnostic sen- 
sibilities could not be tested During tins examination the patient was totally mute 
The tendon reflexes at the elbows are elicited but not pathological , the patellar tendon 
leflexes arc bilaterally hyperactive to the same degree, the Achilles jerks are equal 
and normal , the plantar reflexes are of the normal flexor type The lower ab- 
dominal and cremasteric reflexes arc absent, the upper abdominals were elicited quite 
iiormallj No tremor of the cxtiemities was seen There is marked resistance on 
passive flexion of the head and extension of the legs pioducing positne Kernig 
and rigid neck signs, but these are only appaient because the resistance is due to 
Inpertonicitj rather than reflex meningeal contraction 

“The present clinical picture is that of a severe ,ind widespiead mesencephalitis 
pioducing a \ery marked state of Parkinsonian akinesis associated with a hyper- 
kinetic phenomenon aftecting tlie ejelids and tongue as described above, the mutism 
IS part of the state of akinesis Because of the latter sjuiptom it is difficult to ex- 
amine the ps\chical reactions of tlie patient, but he impi esses me as being mentally 
ikar, «;iiicc he showed fairlj good apperception and attention and cooperation as far 
as It was jiossiblc I cinisage a patliological invohement of both lenticular nuclei. 
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cbpcuallv the globub paUidub begnitnt, the substautui nigi.i and possibly the led 
nuclei because of the constant slou tic-hke tiemoi of the eyelids apart fioin the inter- 
uiittcnt blephai ospasm The development of the basal ganglia symptom-complex in 
the thud week of the disease, at a time when all indications of tlie infectious process 
had subsided indic.ites pathological injurj of the afoi ementioned structures by peri- 
\asculai cellul.n infiltration and ganglion cell degeneration 

“^^llen acute Parkinsonism develops in the couise of epidemic encephalitis the 
disability is permanent, and I see no reason to believe otherwise in this case of equine 
encephalomyelitis virus How'ever, it is possible for improvement to take place witli 
disappearance of edema so that the patient may become ambulant If this is going to 
take place, there should be indications of clinical improvement within the next three to 
SIX weeks Amphetamine sulphate may be tried empirically at the present tune m an 
effort to stimulate the psyche into some degree of spontaneitv, 5 mg three times a day 
and gradually inci cased according to the effects ' 

May 9 Tempei.iture 984® F , pulse 112, respirations 24 Patient shows marked 
weakness A large amount of mucus was aspirated from the tin oat Di Ornsteen’s 
therapeutic suggestions put into effect 

May 10 Some hives appeared on the extremities Conjunctivae are injected 
When addressed the patient is able to interrupt his vacant stare for a few minutes 
Now’ able to expectorate Two cc of histamuiase w'ere given intramuscularly in each 
thigh Amphetamine sulphate, 5 mg , given tliree times a da> 

May 11 There is no change in the clinical picture except that the tremor of the 
hds Is not as maiked Patient sits up to carry out muscular exeicises Urticaria is 
so pionounced that fom doses of epinephrine hydrochloride w’ere required for relief 
Four cc of histaminase w’ere given intramuscularly Fluid intake good Tem- 
perature 99° F , pulse 120, respiration 20 

May 12 Body is still coveied with hives Epinephrine hydrochloride was given 
subcutaneously and in the eyes Patient is able to sit up in bed witliout support No 
change in the muscular rigidity or mutism Fifty cc of 50 per cent sucrose w'ere 
given intravenously Foui c c of histaminase w ere injected intramuscularly 

May 13 Patient is more alert today He smiles occasionally, reads the news- 
paper and moves around in bed w’lth greater ease, but can’t open his mouth and can t 
chew’ Perspiies a gieat deal Hives still present Two cc of histaminase given 
One ounce of vitamin B complex taken by mouth , 50 c c of 50 pei cent sucrose given 
by vein 

May 15 Temperature has remained normal Patient is much improved Slow’ 
blinking, occasional blepharospasm and staring still present Able to open tlie mouth 
a bit wider, but can't protrude the tongue The chin and lips quiver and tremble on 
effort Began to talk yesterday morning Utters single w’ords Muscle and neck 
rigidity are decreased and movements of tlie hands are more regular Negative 
Kernig sign No hives Hemoglobin 75 per cent, red blood cell count 4,222,000, w’hite 
blood cell count 10,350, polymorphonuclears 62 per cent, lymphocytes 38 per cent 

May 17 Patient shows decided improvement His speech is clear He does 
not stale as much and laughs a great deal Winking, though present, is pronounced 
only aftei excitement Able to open the mouth fully and to protrude the tongue 
Right eye shows deficient convergence Muscle tone is returning to normal Co- 
01 dination inipi oved Patient tried to stand on scales, but felt too weak 

May 18 Out of bed foi %-l hour Tired easilv Only medication gi\en is 
Amphetamine sulphate (gr % 1 1 d ) and Vitamin B complex, one ounce daily 

May 19 Speech shows marked improvement Powers of concentration ex- 
cellent Pla> mg cards w ith the nui se High caloric intake 

Maj 20 Patient brushed his ow-n teeth and fed himself Walks around the 
1 ooni w ith ease and gait is grossh normal Muscle tone normal Neurological e\- 
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cunination negative, except foi occasional tieinois of lids, tongue, and lips Aniplie- 
tanine sulphate by mouth was discontinued 

May 21 Walking aloiie foi considerable distance Trenioi ot lids is moie 
pronounced when tired 

May 23 Needle removed by Dr T J Fleming undei local anesthesia and 
fluoroscopic contiol Excitement has made tremoi moie intense Pieoperative urine 
examination was negative 

May 26 Walking well Tremor of lids still piesent It is of slow type and 
especially noticeable on closing of lids Tiemoi of tongue lessened 

May 30 Patient feels very well aftei a long walk Appetite good Gaining 
weight Muscle power and tone normal Good perfoimance of fine motions Mem- 
ory of present events is good Patient does not remember anything that transpired 
during the fiist 12 days aftei admission to the hospital Four capsules of Vitamin B 
complex given daily 

June 2 Patient is very active He still has slight tiemors of the lids Good 

muscle contiol except ovei tlie left foot, which he stamps down on walking 

June 3 Discharged fiom the hospital Seen by Dr Ornsteen at his office foi 
neuiological check up Results of examination weie as follows 

“ Neurological reexamination today discloses the veiy startling fact that the 
acute striatal status of complete akinesia and segmental tienior has disappeared > 
The patient appears to be as normal in the motor sense as one can expect except foi 
a slight dysergia in the use of the left lower limb in walking which tlie patient is 
aware of in the form of a little heaviness of that limb when tired, and the left arm 
does not swing as mucli as the right, but it is not motionless The muscle tone is noi - 
mal 111 all four limbs and there is not the slightest suggestion of the cogwheel type of 
1 igidity The extended hands show no tremor of the fingei tips, but the eyelids fluttei 
abnormally when he shuts his eyes and the previously continuous twitching of the lids 
is not present today Theie is no obvious tremor of the facial muscles or tongue 
except when he fiinily inneivates these muscles by leti acting the corners of the mouth 
and protiudes the tongue when one sees a little exhaustability of innerA^ation and a 
fine tiemor which is not constant 

The relative posture of the finger tips to the thumb is noimal on each side, the 
finger spacing of the outstretched hands is symmetrical and the repeated thumb and 
forefinger apposition movement (diadokokinesia) is of normal amplitude in each 
hand The pupils are quite wide in dilatation but symmetrical and leact piomptly to 
light and accommodation The extra-ocular movements aie full without nystagmus 
and conveigence is done well The eyegrounds are negative Facial innervation is 
sMiimetrical and theie is no bulbar weakness The left biceps and triceps reflexes 
.ire more active than the right, the diffeience between the biceps being more marked 
than between the triceps There is no Tromnei reflex in either h.ind The knee 
jerks are markedly exaggerated to the same degree, nhile the Achilles reflexes .ire 
iiioder.itel} hyperactive but without clonus The plantar and abdominal reflexes are 
normal, the latter markedly hyperactive, neither cremasteric reflex could be elicited 
Ml forms of Mt,il and gnostic sensations w^ere tested and found intact throughout 
Ihe patient’s speech is clearly enunciated, and there is not the slightest suggestion 
of djsrluthmia of articulation He impresses me as being mentally alert, .ind there 
IS nothing to suggest any dev nation from the normal in the intellectual sphere 

“It would now' appear that the .acute striatal disturbance which v\as observed 
in the e.irl_\ part of Maj was due to penv.ascular edema rather than hemorrhage or an 
infiUr.itive tissue process, otherw'ise the disturbance would not have cleaied up so 
tompktelv in the short space of two w ecks The chnic.al course is a sound basis for a 
good prognosis, but one must make this with a certain reservation, nameU, that theie 
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15 a poss\h\hh o( the msichous tlevclo\MiAent o{ Parkinsonism in the next yeai oi two if 
onl\ based on the cxpei icnce with acute epidemic encephalitis ' 

Immunological Studies 

(o) Isolalwn of Vnus Efforts weie made to lecovei the virus fiom both 
the spinal fluid and blood serum drawn aftei admission to the hospital prior to 
the administration of antiserum Chick embrj'os and mice were injected with 
each fluid Five 12-day chick embi3fos were each inoculated with 0 1 c c of blood 
seium and five with 01 cc of spinal fluid, three weie inoculated with 0 5 cc 
each of blood serum and three with 0 5 c c each of spinal fluid From a total of 

16 embryos thus injected, one died This embryo, ivhich had received 0 1 c c 
of blood serum, died in less than 24 hours, and although no lesions characteristic 
of encephalomyelitis were apparent, the dead chick was ground finely with alun- 
dum, the ground tissue then diluted with broth to 10 per cent suspension, and the 
supernatant fluid transferied to otliei embiyms and mice The embryos remained 
health)' and were discarded after a week The mice were held for three weeks , 
no symptoms of encephalomyelitis ivere shown at an}' time 

Both the blood serum and the spinal fluid were each injected mtracerebrally 
(003 cc ) into five 21-day old Swiss mice The mice were observed dail)', no 
symptoms of encephalomyelitis developed At the end of six weeks the animals 
were tested for susceptibility to the virus by injecting them intiacerebrally with 
a dose of virus estimated as one lethal dose In both sets of animals three out of 
five mice pioniptly developed encephalomyelitis and died at the same time as the 
controls There was, therefore, no evidence that the animals had developed an 
immunity due to a subclimcal infection 

(&) Tests foi Antiviial NcuUahsing Antibodies Specimens of blood serum 
and spinal fluid taken at various times during the patient’s illness and period of 
lecovery weie studied for their antibody content The specimens were kept 
frozen at — 20° C and weie tested at one time The tests were made ac- 
cording to the intracerebral method of Cox and Olitsky® Mixtures of equal 
volumes of blood serum or spinal fluid and virus dilutions were allowed to stand 
at 37° C foi 45 minutes, after Avhich they were injected intraceiebrally (0 03 c c ) 
into 21-day old Swiss mice The description of the specimens tested and the 
results obtained are gn'en in table 1 These tests were repeated three times with 
essentially the same results In two tests, chick embryo propagated virus was 
used as a source of virus , in the third test, mouse brain passage was employed 

It IS apparent that neither the spinal fluid nor the blood serum taken befoie 
the administration of antiencephalomyelitis serum contained definitely demon- 
strable antibodies The results obtained with the blood serum suggest a trace of 
piotection against one to 10 lethal doses of the virus, but m no one of the three 
tests made was the protection clear-cut After the administration of very large 
doses of antiserum, both intravenously and intrathecally, antiviral immune sub- 
stances were easily demonstrated in both blood serum and spinal fluid This 
rise m antibody content can be entiiely accounted foi by the high potency of the 
antiserum employed Tests showed that 0015 cc of the antiserum neutralized 
10,000 intracerebral mouse doses It is interesting to note that the antibodies 
present in the spinal fluid as the result of the intraspinal and possibly the intra- 
venous admimsti ation of antiserum disappeared within seven days 



Table I 

Ri suits of I ( sts for Xnilrflli/iiiK AiUiljoflit^ to Lncephalonn t Iitis V'lriis (Western Tj'pe) Iowa 1937 Strain, in Specimens of Spinal Fluid and Blood Serum 
Chick i:mbr>o Passage No 4 lised as Source of \ irus Five Mice Injected Intracerebrally with 0 03 c c of Each Mixture 
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After lecovei} and foui months after onset of illness, 0015 cc of the 
patient’s blood seunn neiiti aliped at least a million lethal doses of the viius The 
demonstiation of this high titer after lecovery in contrast to the questionable 
presence of antibodies at the onset of the disease offeis sufficient evidence as to 
its etiolog} in spite of our failuie to recoiei the virus from the spinal fluid or 
blood A specimen of blood drawn eight months aftei the onset of the disease 
(December 12, 1939) also protected mice against 1,000,000 lethal doses of virus 
A specimen of blood taken foui months latei (April 24, 1940) still contained 
neutializiiig antibodies Though its titer had dropped, it protected mice against 
10,000 lethal doses of virus 

Tests made on two specimens of blood seium taken after recoveiy failed to 
piotect against a single lethal dose of the Eastern type of virus 

Follow-Up 

The patient returned to work on July 5, 1939, when he was assigned to a dif- 
feient depaitment He was seen by one of us (H G ) on July 16, 1939, when he had 
regained his normal weight (127 lbs ) Appearance was normal No staring 
There was a slow' steady tremor of the lids There w'as also a coarse tremor of tlie 
tongue on extension Gait was normal except tliat tlie left aim did not swing as 
much as the right There w'as no difficulty m w'alking except that, wdien tired, the 
patient w'as forced to stamp the left foot Otherwise it was normal The deep reflexes 
were prompt and equal Abdominal reflexes w'ere normal Could not elicit the 
cremasteric reflexes Patient stated that in the last tw'o weeks he noted a diffuse loss 
of hair Still taking Vitamin B complex capsules (4 a day) 

He was examined again on May 25, 1940 Weight w'as 127% lbs There were 
no complaints Slemory and poivers of concentration ivere good The sensation of 
stamping of the left foot had disappeared Played golf W'ell, without undue fatigue 
Hair growth w'as normal Frequent winking w'as noted On closing the lids a fine 
regular tremor occurred (tlie patient was not conscious of the w'lnking although his 
girl friend had drawm his attention to it and asked him to stop it) Pupils were in 
mid-position, equal and reacted to light and accommodation There w'as a coarse 
tremor on extreme protrusion of the tongue The patient smiled well and the ex- 
pression W'as normal, but on forced contraction of the mouth there w’as noted some 
quivering of the muscles of the chin and lower hp The biceps reflexes w'ere more 
active on the right, the triceps were noimal, and the knee jerks w'ere hyperactive, 
but equal Upper abdominal reflexes were exaggerated w'hile the left lower ab- 
dominal and cremasteric reflexes were absent Muscle tone was normal throughout 
the body Romberg and Babinski tests w'eie negative Finger to nose test and 
apposition movements w'ere normal although he tired lather easily There was a 
slight tremor of the left hand Gait was normal Libido was normal 

A final neurological reexamination was done by Dr A M Ornsteen on July 31, 
1940, who reported the following 

“ The mild reflex changes and leftsided associated movement defect found a year 
ago have entirely disappeared The station and gait are normal, both arms move 
actively in tlieir normal associated movements with the low'er limbs His station is 
secure in tlie Romberg position, tliere is no fluttering of tlie eyelids, his extended 
hands show' no tremor of the fingei tips, and he performs tlie finger-to-nose test 
equally well on the tw'o sides 

“ There is a tendency for tlie left pupil to be slightly larger than the right in a 
subdued light, but the difference is not noticeable in a well-lighted room Both pupils 
react promptly to light and accommodation The extra-ocular movements are full 
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Without nystagmus and the eyegrounds aie normal Facial inneivation is full and 
symmetrical, the tongue piotiudes in the mid-line witliout tiemor, and the retracted 
corners of the mouth remain equally leti acted without fatigability on either side oi 
tiemor of the peiioial muscles The soft palate is normally innervated, facial sen- 
sation IS noi mal and the corneal i eflexe? are active 

“The tone of the musculature of the upper and lowei limbs is noimal and equal 
on the two sides of the body, there not being the slightest suggestion of extrapjTamidal 
cogwheel tension in the left upper limb, tlie extremity which was originally pre- 
dominantly involved The posture of the fingers is normal and he executes perfectly 
rapid alternating movements with the fingers of each hand The tendon reflexes at 
the elbows are bilaterally hyperactive in a moderate degree but equally so, theie is 
no Tromner reflex in either hand The knee and ankle jerks are quite hyperactive 
but to the same degree in each limb The abdominal reflexes are exceedingly hyper- 
active, both the upper and lowei, the cremasteric reflexes could baiely be obtained, 
both plantar reflexes aie of the normal flexor type All forms of vital and gnostic 
sensation weie found intact throughout The patient i5 mentally aleit and his speecli 
is normal 

“Subjectively J R is perfectly noimal and says that the occasional headache he 
has IS no more than he had prior to his serious illness of last year He has had 
no recurrence of any of the cerebral sj'mptoms which complicated his acute ailment 
It can be safely stated that he has no residual signs of his former organic brain dis- 
ease and there is notlimg to suggest a beginning late extia-pyamidal symptom-com- 
plex such as often complicates epidemic encephalitis Last year I reported a mod- 
erate hyperactivity of the leftsided reflexes as compared to the right, this is not in 
evidence today The absent ciemasteiic reflexes at that time were associated with 
hyperactive abdominal reflexes, and the same is noted today I do not consider tins 
of importance The fine tiemor of the lips and the fluttering of the closed ejelids re- 
ported then are absent today ” 

Summary 

The clinical record and follow-up obseiwations of a laboiatoiy infection with 
encephalomyelitis virus (Western type) aie heie presented Although the virus 
uas not lecovered from the patient's blood or spinal fluid, the appearance m the 
blood of specific neutralizing antibodies in extremely high titei after lecovery 
(when passive immunity is out of the question) in contrast to the doubtful pies- 
ence of immune substances at the onset of the disease constitutes convincing lab- 
oratory pi oof of the etiological agent involved Large quantities of a highly 
jjotent immune hoise serum were adininistei ed inti avenously and intrathecallj' 
Acute Parkinsonism developed at the end of the second week of the disease ivlien 
signs of infection had subsided At that time the patient was suffei mg from 
serum sickness Complete recovery occurred 

Addendum 

Since this report nas submitted for publication Zichis and Shaughnessy (Jr 
Am Med Assoc . 1940 , cxv, 107 ) have presented interesting experimental evi- 
dence concerning the therapeutic -value of large doses of highly potent immune 
lablm scrum m the treatment of experimentalh induced ^^'estern equine en- 
icphnlonnclitis m guinea pigs and mice This is in line with the clinical im- 
pression obtained from our case 

W c w mil to tliank Drs LcRov Wenger. H B Conaw ay, S F Gilpin, iml \ M Orn- 
'teen «! Plnladtlphia for the cliniral notes thej nn<It on tins case 
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NON-ICTERIC LEPTOSPIROSIS ICTEROHEMORRHAGIA 
(WEIL’S DISEASE) CONTRACTED WHILE 
BATHING 

By Perk Lee Davis, M D , F A C P , Philadelphia, Pcmsylvania, and 
Margaret Sheimway Davis, MD, Gladwyu, Pemtsylvaim 

Because the term Weil’s disease is usually associated with a severe infection 
with jaundice and bleeding, it is possible that the correct diagnosis of cases with- 
out these features is seldom made According to several opinions jaundice is 
said to be present in about 50 per cent of cases, but it is probable that if all mild 
cases tvere lecognized the pioportion would be much lower Jaundice and bleed- 
ing are characteristic of the severe infections Since a clinical diagnosis can not 
be made in the mild form, it is necessarj' to apply various biologic tests It is 
important, of course, that the mild as ivell as seveie cases be recognized 

Studies elsewhere in the ivorld, especialty in Europe and in the East Indies, 
show that numerous othei varieties of leptospiia maj cause infection similar to 
Weil’s disease m which jaundice is leported in less than 5 per cent of cases The 
subject was recentlj^ leviewed by Havens, Bucher and Reimann ^ 

Infection with leptospiias duiing bathing or submersion in watei con- 
taminated with the excreta of rats, the common source of the disease, has long 
been recognized, but only jecently have out-breaks been recorded in this countn * 
The folloiving report describes a case contacted in this manner 

Case Report 

On September 3, 1938, a man, aged 25, swam in a quarrv pond Rats w-ere seen 
lunning about the adjacent rocks Nine days later he was taken with seiere cramps 
in the abdomen, diairhea, intense headache, pains in the back and legs, and feier of 

' Received for publication March 24, 1941 
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103 4° F The pulse late was 126 pei minute, the blood piessuie 90 milhmeteis of 
mercuiy systolic and 60 diastolic The conjunctivae soon became deeply injected 
and a subconjunctival hemoiihage appealed m the left eye There was no jaundice 
The pharynx appeared to be deep red and plush-like, the liver and spleen became 
enlarged and tender, and the cecum was distended Peiistalsis was gieatly inci eased 
and signs of menmgismus developed 

The eiythrocytes on the third day of the disease numbeied 3,700,000 per cubic 
millimeter of blood, tlie leukocytes 15,000, of which 59 pei cent were polymorpho- 
nuclear cells, 24 per cent lymphocytes, 8 per cent monocytes, 7 per cent eosinophile 
cells and 2 per cent basophil es The hemoglobin measuied 60 pei cent (Sahli) The 
urine contained albumin and erythrocytes, the specific giavity was 1 035 Agglutinins 
for Leptospira ictei ohemoi rbagiae were absent during the disease The ictei us index 
was 7 and 8 units on two occasions Daik field study of both blood and mine at 
inteivals failed to reveal leptospiras On the fouith day of the disease five cubic 
centimeters of the patient’s blood were injected intiapeiitoneally into each of tAvo 
guinea pigs On the eighth day five cubic centimeters of the patient’s urine weie in- 
jected intrapei itoneally into two moie guinea pigs The first two animals died seven 
and eight days after inoculation, the latter two died 10 and 12 days after inoculation 
respectively All four guinea pigs were studied post mortem Theie was geneial 
icterus of the tissues, and theie were hemorrhages in the lungs, intestines and kidneys 
Leptospiras were found in the liver on micioscopic examination Samples of watei 
were then obtained from the pond in which tlie patient swam, one gallon was taken 
from the edge and one gallon from tlie middle of the pond These specimens were 
concentiated by centrifugation and tlie sediment injected mti apei itonealK into guine.i 
pigs No evidence of infection appeared 

The patient was given daily intravenous injections of 200 c c of 10 per cent solu- 
tion of glucose Codeine sulfate was used liberally to lelieve pain The fevei 
gradually returned to a normal level after eight days, only to rise suddenly to 38 9° C 
(102° F ) three days later The fevei continued for anothei five days when it began 
to fall, it 1 cached normal aftei four days Astlienia persisted for two months 

Summary 

A man aged 25 contracted non-icteiic leptospii osis while bathing in watei 
polluted by rats It is of impoitance to bear in mind the dangei of infection 
with these microorganisms when bathing in quiet water likely to be contaminated 
with the excieta of these indents 
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VENTRICULAR FIBRILLATION IN ACUTE CORONARY 
ARTERY THROMBOSIS DURING THE INTRAVENOUS 
ADMINISTRATION OF QUINIDINE SULPHATE; 
REPORT OF A FATAL CASE 

Ba Harold L Rakov, M D , Kmgston, New Yoi k 

iNTRODUenON 

The ectopic rln thins nhich occur following an acute myocaiclial infarction 
are usually transitory and benign Sometimes vcntiicular tachycardia is an ex- 
ception to this rule This arrhythmia has been produced experimentally by liga- 
tion of the coronary arteries, and Levine ^ observed it frequently in acute myo- 
cardial infarction Master, = on the other hand, found that it occurred in 
coronal y occlusion infiequently except following the use of digitalis The 
ischemic area is hypenrntable and a source of this idioventiicular rhythm 
Epinephrine enhances this irritability not only by increasing the myocardial 
ischemia at a tune when a greater blood supply is needed,® but also because its 
direct toxic effect fuither accentuates the excitability of the myocaidium Wig- 
gcis ^ believes that the use of this stimulating drug cannot be expected to benefit 
an anoxic mammalian heait and that it usuall)' sets up multiple ventricular pace 
makers Further, anything that depresses the normal regulatory function of the 
Tawara-His Purkinje system on the ventncular myocardium, as quimdine, may 
piecipitate this rhythm Smith et al® proved experimentally in dogs that after 
the intravenous administration of quimdine sulphate and subsequent coronal y 
arter} ligation the myocardium is more sensitive to the establishment of ectopic 
foci, and conclude that this drug is of little use in the preventive treatment of 
ventricular tachycaidia oi ventricular fibrillation 

It is highly probable that the administration of adrenalin brought about 
ventricular tachycardia in the following case, and that the subsequent use of 
quimdine led to ventricular fibrillation and death 

Case Ruort 

M M , a robust 57-year-old white male, had been free from any evidence of 
heart disease until 36 hours before admission to tlie Kingston Hospital on the after- 
noon of July 20, 1940 At tliat time, while performing an unusually arduous task, 
he uas suddenly seized with a severe crushing pain in the mterscapular area radiating 
anteriorly to the epigastrium, accompanied by nausea, vomiting and, later, slight 
d^spnea Dr H Keator of Kingston, New Yoik, instituted the usual therapeutic 
procedures for acute coronary occlusion, but because of persistent vomiting, glycosuria 
and acetonuria, hospitalization was advised Shortly after admission to the hospital, 
the patient was m no great distress but complained of nausea and dull pain in the inter- 
scapular area radiating anteriorly to the sternum and down both arms Dyspnea was 
not marked, but there was slight cyanosis Upon examining the fundi, slight arterio- 
sclerotic changes in the retinal arteries were noted, but Jhere were no hemorrhagic or 
atrophic areas The blood piessure was 98 mm Hg s>stolic and 64-60 mm diastolic, 
and die pulse was regular witli a rate of 94 A localized pericardial friction rub of 
mild intensity was heard over the left sternal border, and the heart sounds had an 

* Received for publication January 7, 1941 
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embi j otarclial quaht\ A few cicpitant rales w'erc heard at the base of the right 
lung, but there was no eulaigement of the liver, noi was there peripheral edema The 
clcciiocardiogram (figuie 1) revealed normal sinus rhytlim with evidence of a 
recent imocaulial infarct of the anterior pattern Chemical analysis of tlie urine 
showed marked gljcosuria and acetonuria but the inicioscopic examination was 
esbentialK negatne Blood studies revealed 275 mg of sugar per 100 cc of blood, 
a carbon dioxide combining power of 54 volumes per cent, 5,950,000 erythrocytes per 
cu mm, with 108 pci cent of hemoglobin (15 6 gm =100 per cent), and 22,100 
leukoc} tes per cu mm . 88 per cent of which w'ere polymorphonuclears Subsequent 
detci minations of blood sugai and caibon dioxide combining poivei varied only 
slight!} from the above 

It was concluded that we w'cre dealing w'lth an acute myocardial infaict in an 
individual witli previous .is\ mptomatic diffuse vascular disease involving the coronary 
arteries The glycosuria and h} perglycemia often obseived in coronary thrombosis 
w ere doubtless due in part to the diffuse vascular disease and m pai t to a compensator} 
physiological response of the bod} The acetonuria w'as probably caused by per- 
sistent vomiting with delndration and was not accompanied by ketosis Fluids were 
given parenterally, but insulin was not indicated 

Under the usual regime of bed rest, morphine and oxygen, the patient was quite 
comfortable until the next morning when, because of slight increase m dyspnea, un- 
accompanied b} any change in the character of tlie pulse, an intern gave 15 minims of 
adrenalin Shortly thereafter the patient became semicomatose and Cheyne-Stokes 
respirations, nausea, vomiting and cyanosis, together with a precipitous drop in 
blood pressure were noted The heart beat at the apex was rapid, slightly irregular, 
•ind the var}ing mtensit} of sounds suggested paroxysmal ventricular tachycardia 
This was confirmed b} electrocardiogi aphic studies (figure 2) 

Seven grains of quinidine sulphate in 70 cc of normal saline (as advised by 
Hepburn and R}kert®) weie then given intravenously over a period of 35 minutes, 
when a classical Stokes-Adams s}ndiome ensued and an electrocardiogram revealed 
complete A-V dissociation (figure 3) However, within 10 minutes normal sinus 
rhytlim w’as established follow ed by frequent intei polations of ventricular extrasystoles 
(.figure 4) Concomitantl} , the patient roused from his comatose state, cyanosis dis- 
appeared respirations became easier, and the blood pressuie rose On the following 
day, because of persistent prematuie ventiicular beats (figure 5), a total of 20 grams 
of quinidme sulphate was administered orally m divided doses over a period of 16 
hours The patient against became seiiii-monbund, cyanotic and dvspneic, and the 
electrocardiogram (figure 6) revealed rather prolonged and frequent paroxysms of 


Fig 1 Electrocardiogram taken on admission at 1 00 p m , July 20, 1940, showing evi- 
dence of acute myocardial infarction of anterior pattern, with normal sinus rhythm 

Fig 2 Electrocardiogram, 10 30 am, July 21, 1940, following the administration of 
1 c c adrenalin showing ventricular tachycardia 

Fig 3 Electrocardiogram, 11 05 am, July 21, 1940, following administration of seven 
grains of quinidine sulphate intravenously, showing complete auricular ventricular dis- 
sociation 

Fig 4 Electrocardiogram 10 minutes aftei the discontinuance of intravenous quinidine 
as m figure 3, show’ing return to normal sinus rhythm followed by paroxysms of ventricular 
tachycardia „ , 

Fig 5 Electrocardiogram at 11 00 am, July 22, 1940, showing persistence of paroxysms 
of ventricular tadiycardia 

Fig 6 Electrocardiogram at 10 30 am, July 23 1940, still showing persistence ot 
paroxysms of ventricular tachycardia in spite of oral quinidine tlierapy 

Figs 7 and 8 Senes of electrocardiograms in Lead I, during the intravenous admui- 
istration of five grams of quinidine sulphate, started at 11 25 am and continued over a 
period of 30 minutes, showing a transition from ventricular tachycardia to ven^icular 
fibrillation a — 11 30 am , b — 11 40 am , c — 11 45 am , d — 11 50 am , c — 11 5- am , 

f — 11 55 am (quinidine discontinued) , g — 11 58 am , h — 12 03 pm 
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ventnculai tach)'cai clia Intiavenous quinidme was again lesoited to, and ovei a 
period of 30 minutes 50 c c of the previously mentioned solution had been administered, 
when the patient gave a loud maniacal shriek, thiew his arms and legs wildl)^ about, 
attempted to jump out of bed and within 30 seconds collapsed An almost continuous 
electrocardiogram m Lead I (figures 7 and 8) during tins period of 30 minutes showed 
piemature ventricular beats arising in multiple foci, paroxysms of ventiiculai tachy- 
cardia and, finally, ventricular fibrillation After respirations had ceased and heait 
sounds became inaudible the electrocardiogram recoided actively for six minutes 
Artificial respiration and the intiavenous administi ation of coramme and caffeine 
sodium benzoate i\ere of no avail, and finally adrenalin was given intiacaidially with- 
out benefit 


Discussion 

It has been lepoited that ventiicular tachycaidia complicating acute coionaiy 
artery thrombosis can be abolished by the use of quinidme, and now it is univer- 
sally believed that the diug may contiol this purposeless, inefficient ihythm 
Quinidme will alleviate the symptoms of heart failure in such instances only in 
so far as it can slow the rate without diminishing the force of the heart beat 
However, the diug, by its toxic action, may not only fail to slow the late by 
lesloiing normal sinus rhythm but on the contrary may bung about ventiicular 
fibi illation 

The favorable results reported by Hepburn and Rykert“ with an average 
intravenous dose of 20 grams of quinidme have stimulated indiscriminate em- 
ployment of this drug But it is not clear how many of their senes of nine 
cases were associated with recent myocardial infarction, and, strangely enough, 
their only immediate adverse, almost fatal result occurred with only nine grams 
of quinidme m an individual who developed ventricular tachycardia two weeks 
after an attack of coronary thrombosis 

Levine and Fulton,^ in their series of eight cases of ventricular tachycardia 
following acute coronary thrombosis, noted a return to normal sinus rhythm 
following administration of either oral or intravenous quinidme It is difficult 
to be certain what part the quinidme played m producing these results It is 
uorthy of note that six of the eight cases died within two weeks, a high mortality 
late indeed for acute myocardial infarction Apparently the basic disease process 
uhich ultimately decides the outcome m myocardial infarction can be adveisely 
influenced by quinidme The ectopic ihythms associated with acute myocardial 
infarctions aie usually tiansient and generally revert to normal sinus ihj'thm with 
no siiecific medication 

Stopping this so-called ciicus movement is dependent upon the predominant 
ability of quinidme to shorten the responsive gap by prolonging the lefracton 
period o\er its accompanying effect m diminishing the rate of conduction of the 
impulse These effects are pi edoinmantly on the ventricular muscle, and to a less 
extent on the junctional tissues Occasionally a more significant effect can be ex- 
erted on a Milnerable diseased His-Purkinje system depressing A-V conduction 
and precipitating \ enlncular fibi illation Schuartz and Je/er • produced transient 
\entricular fibrillation m U\o patients with A-V dissociation by intravenous qiiini- 
<lme, and Sprague and Da\is® reported a fataliU uith Acntncular fibrillation and 
A-\’ dissociation in the course of quinidme therapy in an indi\idual uith an 
alrcad} depressed atrio\ entricular conduction s> ‘^tem caused bv prcN lous digitalis 
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mechcalion Often following coionarj' occlusion impaired function of the His- 
Purkinje s}steni ma} be latent, oi else so slight and tiansient as to escape de- 
tection even b} the electrocaidiogiam This was probably tiue in oui case since 
7 grams of intravenous qninidme uould not piodiice complete A-V dissociation 
m the absence of preiious damage of the conduction sjstem Thus the patient 
had a perfect set-up foi I'entricular fibi illation, le, a h)pei-irutable ventricular 
focus plus an impaired A-V conduction system Qumidme fuither depressed 
the conduction mechanism to provoke this fatal rhythm 

Since it IS frequently impossible to predetermine the presence of disease of the 
bundle tissues, the routine prophylactic administration of quinidine following 
acute coionarjf alter} occlusion will aluays be a potentially hazardous procedure 
Theie has not been sufficient evidence to substantiate the premise that qumidme 
may prevent sudden death fioni ventricular fibrillation following acute myocardial 
infarction On the contrary, the drug under these conditions may become a 
powerful noxious agent and, as m this case, enhance the development of the 
fatal rhythm it ivas intended to forestall Only when the acute myocardial 
reaction has subsided are we justified in riskmg qumidme, for then there is not 
piesent the marked myocardial irritability of the acutely infarcted area and we 
can reasonably accept electrocardiographic evidence of absence of conduction de- 
fects as indicating a healthy conduction system In the above case the drug not 
only incited, but also perpetuated a mahgnant circus movement in a heart muscle 
made susceptible by occult involvement of the A-V conduction system 

The immediate terminal mechanism in qumidme intoxication is apparently 
controversial Levine ® showed expei imentally m cats that the immediate cause 
of death from quimdine was a marked central depression of the respiratory 
mechanism, and that the heait continued to beat for two minutes after complete 
respiratory failure AVithout evidence of ventricular fibrillation in most of the 
cases Smith believes the immediate cause of death to be cardiac standstill due 
to depression of both S-A and A-V nodes However, Davis and Sprague in 
their fatal case observ'ed evidence of circus movements m the ventricle of the 
nature of fibrillation, accompanied by auricular standstill, and the cardiac action 
continued for several minutes after signs of life were absent In our case ven- 
tricular fibrillation was the terminal mechanism and persisted for six minutes 
after all clinical signs of life ivere absent 

Conclusion 

A case of sudden death during the intravenous administration of qumidme 
sulphate for ventiicular tachycardia following acute myocardial infarction is 
reported The mechanism of death as recorded electrocardiographically was 
ventiicular fibi illation 
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THE RELATION OF SPECIFIC IMMUNITY TO RECOVERY FROM 
PNEUMOCOCCUS PNEUMONIA TREATED WITH 
THE SULFONAMIDES 


The remarkably successful results obtained clinically in the treatment of 
pneumococcus pneumonia with the sulfonamide drugs have stimulated in- 
terest in the mechanism of their action, and in their influence on the de- 
velopment of immunity to this organism 

Earlier studies by Whitby ^ and otlrers of the effect of sulfapyndine on 
pneumococci in vitro shoned that in concentrations such as can be obtained 
in the animal body, it exerts a bacteriostatic effect, inhibiting the growth 
of the organisms without actually destroying them In higher concen- 
trations an actual bactericidal action may be manifested This action is not 
exerted immediately In a freshly inoculated culture containing the drug 
in effectn e concentration, there is active multiplication, which at first is equal 
to that in the controls It is only after about six hours that multiplication 
is inhibited ^ It is evident, therefore, tliat the action of the drug is not 
that of a simple germicide, but that it interferes with growth in some more 
subtle way McIntosh and Whitby" among others have suggested that it 
may block the action of some bacterial enzyme The exact mechanism of 
Its action is not yet settled 

In the animal body the drug behaves in a similar manner - Thus in the 
peritoneum of a mouse — even if an effective dose of sulfapyndine has been 
previously administered — ^pneumococci multiply actively for a few houi s and 
penetrate into and begin to multiply in the blood stream Then the inhibitory 
effect of the drug comes into play, and after 24 hours organisms may no 
longer be demonstrable In this respect sulfapyndine differs sharply from 
immune serum in its action, for the latter exerts its effect immediately 

The inhibitor)" effect of the drug and the arrest of the infectious process 
is not accompanied by the immediate appearance of phagocytosis, or of other 
evidences of antibody production If the diug is stopped prematurely, there 
may be a flare-up of the infection If the administration of the drug is 
continued and the mice survn e, after a few days antibodies do appear, and 
the mice are found to have a substantial active immunity to reinfection This 
immunity is specific and limited to the type of pneumococcus w'lth which 
the mice were originally infected Wlutby found it to be substantially 
identical in degree with that produced by inoculating mice with a similar 
quantit)" of heat-killed pneumococci The administration of sulfapyndine to 


^Whitby, L E H Chemotherapy of pneumococcal and other infections with 2 (p- 
annno-benzenesulfonamido) pynine, Lancet, 1938, i, 1210-1212 

- McIntosh, J , and Whitby, L E The mode of action of drugs of the sulfonamide 

group Lancet, 1939,’ i, 431-435 ,, c-* j * r « 

» Spring, W C, Lowell, F C, and Finland, M ^Studies on the action of sulfa- 
pyridine on pneumococci, Tr Chn Iivvest, 1940 mx 163-177 
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these vaccinated mice did not affect the speed of development or degiee of 
immunity produced 

It seems probable, therefoie, that m the mouse sulfapyndme does not 
directly kill the organisms, but that it mliibits their growth until the natural 
defensive forces can come into play The pneumococci are then eliminated, 
probably in large measure by phagocytosis 

It has long been recognized that m man specific antibodies appear m 
the blood in most cases at about the time of spontaneous recovery from 
pneumonia, on or near the sixth day It is believed that recovery is brought 
about by the activity of these substances, particularly by phagocytosis 
The aim of treatment by immune serum has been to supply such substances 
in larger quantity and at an earlier stage of the infection than the patient 
himself can produce them There has been doubt, however, as to the pait 
this natural immune mechanism plays in the lecovery of patients treated 
with sulfapyndme 

Patients with lobai pneumonia who aie given adequate doses of sulfa- 
P 3 Tidme early in the disease often show a fall in temperature within 36 hours 
At this time, howe^el, there is usually no evidence of antibody formation 
111 the serum If sulfapyridine is continued, antibodies usually appear a 
few days later, at about the time their appeal ance would be expected in 
patients i ecovenng spontaneously '' The sulfapyndme does not demon- 
strably influence the development of the immune response The same 
phenomena have been observed after tieatment with sulfathiazole and 
sulfadiazine ® 

If administration of sulfapyndme is stopped prematuiely m such cases, 
soon after the temperature has fallen and when no antibodies are demon- 
strable, there is often a secondary rise in temperature and flare-up of the in- 
fection a day or two later, after the diug has been eliminated In the ab- 
sence of complications, however, such a relapse raiely occurs if the drug is 
continued until there has been time for antibodies to develop This led 
Wood and Long ‘ to suggest that the slow development of antibodies ex- 
plains these relapses following piematuie discontinuance of the drug 

If permanent recovery is dependent upon the natuial immunit}' mechan- 
ism, It should be possible usually to demonstrate antibodies m the blood The 
frequenc} with winch they have been found has vaiied considerably, de- 
pending probably upon the methods used Thus Kneeland and Mulliken,' 
ttstmg for piecipitms, found onl} four positi\e out of 19 cases treated with 
sulfapyndme and 16 positive out of 21 cases tieated with sulfathiazole 

•> 3\'oor), W B , and Long, P H Obscr\ation<! upon the experimental and chmeal 
list of sulfaptruhnc III The mechanism of rtco\trv from pneumocotcal pneumonia in 
patKiits treated Mit?i sulfapjridmc, Asv Ist Mtu, 1939, mii, 612-61/ 

'ITmand, M, Sppinc, \\ C, and Lowfll, F C Immunological studies on patients 
witli piitiimococcic pntumonia treated with sulfapj ridine, Jr Chn Iinest, 1940, \ix, 179-19S 
' I Jf , JT At- Sulfadiazine therapeutic e\aIuation and tovic efTects on 446 

pTtiuitN, Ir \m Mtd Assoc , 1941, cx\i, 2641-2647 

KmusM), Y, and MLiiiKtN, B * Antibod> formation m casts of lolnr pneumonia 
treated uitii ''Uhainridine Jr Chn Invest 1940, m\, 307-312 
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Olhci obseiveis,' as aheacly noted, have found them more regulaily by 
utilizing othei methods, especially agglutination oi mouse protection tests 
Fox ct al ® found eventuall) a strongly positive agglutination test (Sabin 
method) in 133 out of 144 cases iccovenng under sulfapyndine tieatment 
They found Fiancis’ skin test less reliable, as did Haviland ® in cases leceivmg 
sulfapyndine and small doses of serum Failuie to demonstrate anti- 
bodies uniformly is not nccessaiily significant, as this is not always possible 
m cases reco\ ering spontaneous!) This might be owing to lack of sensitive- 
ness of the methods available Furthermore, the antibodies in the serum 
represent excess production, and it is quite conceivable that recovery might 
occur with a production of antibodies so meager as to leave no demon- 
strable excess in the circulating blood 

The delay in the appearance of antibodies (after apparent recovery) in 
patients treated with sulfonamide drugs has raised the question as to whether 
the drugs delay or inhibit the development of active immunity This is dif- 
ficult to determine directly in man, but tlie available evidence tends to show 
that the drugs neither hinder nor accelerate the process Recently Curnen 
and McLeod^® have tested this point in rabbits The animals were given 
a single dose of killed Type 1 vaccine, and half of tlie group was given sulfa- 
pyridine by mouth, duiing the period of developing immunity The drug 
was then stopped and the presence of active immunity was determined by 
giving at varying intervals intracutaneous inoculations of living culture by 
Goodner’s method The immunity in the group which had received sulfa- 
pyridine was identical with that in the rabbits which had not received it 
If we accept the view that final recovery depends upon the activity of the 
immune mechanism of the mdividual and tliat sulfapyndine merely inhibits 
multiplication of pneumococci until this can develop, one would expect that 
the early supplementary administration of immune serum would be beneficial 
in accelerating recovery and presumably lessening mortality Some basis for 
such an assumption may be found in animal experiments If the dosage of 
inoculum, drug and immune serum is properly adjusted, mice can be protected 
by a combination of drug and serum, whereas neither drug nor serum alone 
would be effective® Probably some summation of then effects might be 
obtained in man, at least in occasional individual cases Howevei, this ap- 
pears to be exceptional, since in the largest and most carefully controlled 
series of cases, the supplementary administration of serum has not reduced 
the mortality below that in cases treated only with sulfonamide drugs Thus 
Plummer et al in a study of 607 cases, reported a mortality of 9 8 per cent 

8 Fox, W W, Rosi, R, and Winters, W L The Sabm agglutination test and the 
polysaccharide skin test (Francis) as indices of recovery in pneumonia, Am Jr Med Sci , 

1940, cc, 649-655 , j 

» Haviland, J W Type 1 pneumococcal pneumonia Clmico-immunological studies 
widi special reference to the rationale of combined serum and drug therapv. Bull Johns 

Hopkins Hosp, 1941, Kvni, 32-50 rr r j j i 

lo C urnen, E C, and McLeod, C M The effect of sulfapyndine lyjJu the develop- 
ment of immunity to pneumococcus m rabbits, Jr Exper Med , 1942, Ixxv, //-9- 

Plummer, N, et al Chemotherapy versus combined chemotherapy and scrum, Jr 
Am Med Assoc, 1941, cxvi, 2366-2371 
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in patients receiving drug and serum , and 9 3 pei cent m cases receiving drug 
alone (Cases dying in less than 24 hours were excluded from both groups ) 
Immune serum, if available, should be given to patients who shov^ toxic 
reactions to sulfonamide drugs or who fail to respond to them in the usual 
way, since it is known that drug-fast strains exist However, these ob- 
servations raise doubt as to the need or advisability of combining serum with 
sulfonamide drugs as a routine procedure Fuither study will be required 
to determine whether there is any advantage m doing so 

Some attempts have been made to utilize the appearance of antibodies as 
an indication that treatment with tlie sulfonamides has been adequate 
Francis’ skin test, which is quite useful m controlling treatment with im- 
mune serum, is said to be unsatisfactoi*y Fox ® has recommended the Sabin 
agglutination test as an indication of effective immunity and believes that a 
strongly positive reaction wan ants discontinuing the drug if the patient has 
made satisfactory clinical improvement and if complications can be ex- 
cluded Other investigators, however, have reported some degree of ag- 
glutinating power in the serum of patients who have later died of the disease, 
and fuither work will be necessaiy to determine the dependability of the test 

P C 
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\fanagaiicut of the Catdtac Patient By William G Leaman, Jr , M D , F A C P , 
Assistant Piofessor of Medicine in charge of the Department of Cardiology, 
Woman's Medical College of Pennsylvania 705 pages , 23 5 X 16 cm J B 
Lippincott Co, Philadelphia 1940 Puce, $6 50 

This volume has been written with the practitioner and his problems especially in 
mind Although dealing primarily with the treatment of heart disease, it offers 
briefer discussion of disease entities, methods of diagnosis including electrocardiog- 
raphy and roentgenographic methods, and instructions regarding the performance and 
interpretation of certain tests, such as the determination of the venous pressure and 
the measurement of circulation time, etc The author makes a feature of the pres- 
entation of many illustratne cases, with their management and a discussion of what 
nas accomplished Specific instructions are given in regard to carrying out such 
procedures as thoracentesis and abdominal paracentesis One notes the following 
statement “ Following abdominal paracentesis, it is a good practice to keep the patient 
in bed until the next day " In heart disease, when abdominal paracentesis is neces- 
sary, this seems to be something of an understatement, unless further explanation be 
given Some may wondei at the classification of a patient with a blood pressure of 
120/90 as hypertensive — no fuither comment is made on the blood pressure in this 
patient, and no further recoi dings are presented 

The most valuable part of this volume is the presentation of the case histones 
witli notes as to the management of the patients concerned, and frank discussion of the 
results obtained and the diagnostic problems It should be of considerable help to the 
busy practitioner w’ho can find similarities bet\veen his case problems and those here 
presented 

W S L , Jr 

The Match of Medicine Number VI of the New York Academy of Medicine Lec- 
tures to the Laity Introduction by Haven Emerson, MD 154 pages, 21 
X 14 cm Columbia Umveisitv Press, New’ York 1941 Price, $2 00 

Like its predecessors in this series. The March of Medicine,” 1941, maintains 
a high standard of informative material about certain fields of medicine addressed to 
the laity The introduction states “Earlier senes have related the systematic prog- 
ress in conquest of disease, the methods by which physicians become indispensable 
experts in human salvaging Here are oftered some fruits of contemplation, of rea- 
soned delving into the causes and results of ancient events and almost traditional 
iconoclasms, and w’lth but one exception all contribute to the pressing preoccupation 
of the much confused man of today " This series is rather deeper, more philosophical 
and more difficult to read than the previous series, however, it is also more thought- 
provoking To the writer, the most entertaining and interesting lecture is “Para- 
celsus in the Light of Four Hundred Years ” by Henry E Sigenst Other distin- 
guished contributors and their lectures are as follows Alan Gregg, “ Huniamsm and 
Science”, William Healy, "Psychiatry and the Noniial Life”, Irwin Edmaii, “ Phi- 
losophy as Therapy", Oscar Riddle, “The Promise of Endocrinology”, and Francis 
Carter Wood, “ What W e Do Know About Cancer ” 

The New’ York Academy of Medicine is to be congratulated for continuing these 
lectures and also for making them available in such an attractiie printed form 

J E S 
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Physical Diagnosis By William Nance Anderson, BSc, MD 424 pag’es, 24 
X 15 5 cm Lea and Febiger, Plnladelphia 1940 Price, $4 75 

The scope of this book lies midway between the voluminous texts on physical 
diagnosis and the small handbooks 

The book is divided into three parts Part I deals with the fundamental principles 
of physical diagnosis Proper emphasis is placed upon the importance of a complete 
history in tlie systematic study of a case In this part are discussed the general prin- 
ciples of an examination, inspection, palpation, percussion and auscultation 

Part II deals with the actual method of procedure of a physical examination 
Here tlie proper method for a general complete physical examination is described 
Examination of the head, extremities, heart and lungs is stressed Special systems 
such as the nervous system are only briefly mentioned 

Part III deals with physical diagnosis in disease Abnormal physical findings 
caused by specific cardiac, pulmonary and abdominal diseases are adequately discussed 
The autlKfr emphasizes the practical value of mastering the fundamentals of 
physical diagnosis and points out that the proper interpretation of physical signs and 
symptoms is the basis for correct diagnosis He also comments concerning the satis- 
faction and inspiration derived from the ability to cori elate the findings on physical 
examination with the underlying pathology The fundamentals of normal and patho 
logical physiology are briefly and clearly discussed w ith the purpose of explaining the 
mechanism of production, and interpretation of the various possible findings by phys- 
ical examination 

Medical students have a tendency to underestimate the need for and importance 
of performing a careful, thorough physical examination This attitude has, in a cer- 
tain measure, been unavoidably aided by the many innovations m all phases of labora- 
tory diagnosis The author quotes Sir James Mackenzie to illustrate this point “ The 
seeming exactness of a mechanical device appeals much more strongly to certain minds 
than a process of reasoning The sensitive index finger of the experienced doctor can 
gne far moie valuable information tlian all the instrumental methods in the world” 
Although this statement is not entirely true at the present time, it is still worthy of 
lepetition and should be emphasized in teaching students of medicine 

The fact that there is no bibliography may hamper those rcadeis who wish to 
refer to the original articles describing various physical findings A gi eater number 
of illustrations would increase the value and understanding of the reading matter 
The subject matter is well organized and is simply piescntcd The style is lucid and 
promotes casj reading This book is recommended to the medical student as a brief, 
practical text on phvsical diagnosis 

E T L 

//ir ./ P C of Criminology B> Anita M ^Iuiil 238 pages, 22 5 X 14 cm Mel- 
bourne Unueisity Pi ess, Alelbourne, Australia 1941 

Tills hook “is not intended as a text-book of criminologv ” , the subject matter 
con‘.i‘'ls of ,i series of 13 lectures deh\ered at the Uni\er‘'it\ of Melbourne dealing 
with pi.Ktital problems m the field of cnminolog}’ The .lutlior points out that 
(.rinit and 'ciiminal” tire relative terms and feels (bat it is more correct to use 
^tich (trms as ‘ofifenses against the criminal law' and "offenders against the criminal 
law ” Mtliough the discussion of mental illness is incomplete it should pro\e of 
<‘'lKcial interest to persons who have neithei time nor inclination to read more ex- 
leiisnc texts in psvchiatrj dealing w’lth the Aarious reaction tjpes 

Ihe problem of stealing b> children, adolescents, .nid adults, ac well as the dis- 
tn''SioM of sex crimc-s is intcrestingl) presented through case studies m which manj 
pr-ictical therapeutic surrtrcstions are made With the exception of the chapter on cpi- 
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lepsN, the remanidci of tl\e booh is nioie in keeping \\ith the title There are two 
interesting chapters dealing with murder, and tlic authoi indicates how many murders 
might ha^c been prc\cnted by the application of present day technics m mental hy- 
giene and psychiatry Pei haps the most poignant chaptei is the one dealing with the 
reliability of testimony Tlie final discussion is concerned with a brief review of 
modern methods of treatment in the field of criminology, and a chapter on the role of 
mental Itygiene in dealing with pre-school children and adolescents 

H W N 

Cajdtac Classics By Fredi rick A Willius AID Chief, Section of Cardiology, 
The Ma>o Clinic, and Thomas E Keys, AB, MA, Reference Librarian, The 
Mayo Clinic 858 pages , 25 5 X 18 cm C V Mosby Co , St Louis, Missouri 
1941 Price, $10 00 

Dr Willius and Mr Ke)'s have presented us with a delightful volume Starting 
with Hanej's "Disquisition on the Motion of the Heart and Blood in Aiiiiiials,” 
written in 1628 the authors present those works of 52 authors that have come to be 
considered classics among the studies of tlie heart and circulation They are largely 
reproduced in then entirety and a brief biographical sketch of each author is given 
Most physicians give but little time to the study of the development of knowledge 
in their profession, perhaps because textual matter is not easy to obtain This volume 
renders such an excuse untenable foi those interested in the heart and circulation It 
also provides fascinating reading 

W S L , Jr 


COLLEGE NEWS NOTES 

New Life Members of ihe College 

The foIlo^\lng Fellows of the American College of Physicians have subscribed to 
Life Membership, and their initiation fees and Life Membership subscriptions have 
been added to the permanent Endowment Fund of the College 

Dr Siegfried Block, Brooklyn, N Y 
Dr James D Bruce, Ann Arbor, Mich 
Di Ardrey Whidden Downs, Edmonton, Ala 
Di Edward W Hajes, Monrovia, Calif 
Dr Frederick E Hudson, Stamford, Tex 
Dr H Leon Jameson, Philadelphia, Pa 
Dr Henry L Ulrich, Minneapolis, Minn 


Gifts to the College LiBRAitv 

We giatefully acknowledge receipt of tlie following gifts donated to the College 
Library of Publications by Members 

Books 

John W P Love, FA CP, Major (MRC), U S Army— “ Outline of Laboiatoiy 
Course ” and “ Laboratory Manual ” 

Rep} mis 

Dr George C Anglin, FA CP, Toronto, Out — 4 lepnnts. 

Dr Irving L Applebaum (Associate), Newark, N J — 2 repiints. 

Dr J Edward Berk (Associate), Philadelphia, P.i — 10 reprints, 

Dr Edward G Billings, FA CP, Denver, Colo — 1 reprint, 

Dr B Earl Clarke, F A C P , Pi ovidence. R I — 2 reprints , 

Dr Hj'man I Goldstein (Associate), Camden, N J — 1 reprint, 

John Harper, FA CP, Captain (MC), U S Navj— 2 reprints. 

Dr Robert F I\es, FACP, Brookl>n, N Y— 1 reprint. 

Dr Enrique Koppisch, FACP, San Juan, P R — 1 reprint , 

Dr Perrj Scott MacNeal (Associate), Philadelphia, Pa — 1 reprint. 

Dr William E Ogden FACP, Toronto. Ont — 6 reprints. 

Dr Richard Kohn Richards (Associate) North Chicago III — 10 reprints. 

Dr Leon Schiff, FACP, Cincinnati, Ohio — 3 reprints , 

Dr Sidnej Schnur (Associate), Houston, Tex — 12 reprints. 

Dr Leslie McKnight Smith, FACP, El Paso, Tex— 1 reprint. 

Dr \\ illiain C Voorsangcr FACP, San Francisco, Calif 1 reprint. 

Dr William A Winn (Associate), SpnngMlle Calif — 1 reprint. 

Dr Benjamin F Woh erton, F A C P Cedar Rapids Iowa— 2 reprints 


SritiM Gin 10 tiii Coilice Liiirvkv 

Dr H Sheridan Bakctcl FACP, Jersey Cit>, N J. has made a gift to the 
Collect Lilirarj of the following medical books, which arc not onlv of great general 
mttr<-t hut oi additional sijjnificance because of their age, all of them ha\ing been 
j>til)h''he<l ahntit .i hundred or more jears ago 
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The Firsjt Lines ot the Theory and Practice of Surgery, including The Principal 
Operations” — Samuel Cooper Volumes I and II 4th American Edition, from 
the 7th London Edition New York, 1844 
” The Principles and Practice of Surgery, Founded on the Most Extensive Hospital 
and Private Practice, During a Period of Nearly Fifty Years ” — Sir Astley 
Cooper Volume I, 1836 Volume II, 1837 Volume III, 1843 London 
Medical Inquiries and Observations” — Benjamin Rush Volumes I and III 3d 
Edition Philadelphia, 1809 

"The Stud\ of Medicine” — John Mason Good Volumes I, II, III and IV 5th 
American Edition, from the last London Edition New York, 1827 


Fourth Axxual Rouxd-up or Eastern Penns\lvania Members of the College 

On February 6, 1942, under the direction of Dr Edward L Bortz, College Gov- 
ernor for Eastern Pennsylvania, the Fourth Annual Regional Meeting for this terii- 
tory was held in Philadelphia with an attendance somewhat m excess of 250 The 
day s program began with a buffet luncheon at the College Headquarters The follow- 
ing scientific program nas given in the afternoon in the Medical Laboratories of the 
Univ'ersitv of Pennsylvania 

Recent Studies m Epilepsy ” 

Harold D Palmer, Professoi of Psjchiatry, Woman’s Medical College of Penn- 
sylvania, Associate in Psjcliiatry, University of Pennsylvania School of Medi- 
cine, Philadelphia, Pa 
“ Contact Infection ” 

John M Higgins, Associate in Charge of Pediatrics, Robeit Packer Hospital, 
Sayre, Pa 

‘ Gold Salts and Arthritis ” 

John Lansbory, Associate Professor of Medicine, Temple Univ'ersity School of 
^Medicine, Philadelphia, Pa 
‘ Pneumonia Deaths ” 

Kenneth E Quickel, Associate Phvsician on Indoor Medical Staff and Dis- 
pensary Physician in Cardiac Clinic, Harrisburg Hospital, Harrisburg, Pa 
" Leukemia ” 

Daniel B Pierson, Jr , Assistant Phvsician, Lankenau Hospital, Philadelphia, 
Pa 

Embolic Occlusion ” 

David W Krvmlr, Assistant Piofessor of Medicine, Jefferson Medical College, 
Philadelphia, Pa 

At the adjournment of the scientific session the gioup assembled for a social hour, 
follow ed by a dinner at the Union League Dr William D Stroud Treasurer of the 
College, was Toastmaster The dinner meeting was addressed by President Roger I 
Lee, Boston President-Elect, James E Paulhn, Atlanta, Secretary General, George 
Morris Piersol, Philadelphia former President, O H Perry Pepper, Philadelphia 
Captain A H Allen of the Philadelphia Navy Yard, and Captain Henry L Dollard, 
Commanding Officer of the Philadelphia Naval Hospital Among special guests were 
Dr Roy R Snowden, College Governor for Western Pennsylvania, Dr Lewis B 
Flinn College Governor for Delaware, Dr Louis Krause, College Governor for 
Iilaryland, Dr George H Lathrope, College Governor for New Jersey Dr Wallace 
M Yater, College Governor for tlie District of Columbia Dr William Pearson, Dean 
of Hahnemann INIedical College, Dr William Pepper, Dean of the Universitv of 
Pennsvdvania School of Medicine Dr William H Perkins, Dean of Jefferson Medi- 
cal College, and Dr George H Meeker Dean Emeritus of the University of Penn- 
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sylvania Graduate School of Medicine ji quartet from the Philadelphia Orpheus 
Club provided music and songs, |lnd‘ Mr Henry W Doughton provided stories 
Many Fellows and Associates of Ithe College were present from New Jeisey and 
Delaware , 

These regional meetings aie /of significant ^alue in that they bring the local 
members closer together, expand general good Fellowship and provide an opportunity 
to keep the members informed oi the activities of the College in a more intimate 
fashion 

Dr Lea A Riely, F A C P , Oklahoma City, College Governor for Oklahoma, i e- 
ports that the Oklahoma City Internists held a Washington’s Birthday Clinic at the 
University Hospitals, Oklahoma City, on February 23, 1942, with the following pro- 
gram, and with 77 physicians registered, 45 of whom were from outside of Oklahoma 
City Under similar auspices these clinics have been held in Tulsa, Chickasha and 
Ada, Oklahoma 

Alleigy Clinic 

Di P M McNeill, F A C P , Oklahoma City 
Diabetes Clinic 

Dr Bert F Kelt/, F A C P , Oklahoma Citj 
Cardiac Clinic 

Dr W W Rucks, Jr , F A C P , Oklahoma City 
Clinical Pathological Conference 

Dr Hugh Jeter, F A C P , Oklahoma City 
Luncheon Forum 

Conducted by Dr A W White, FACP, Dr L J Mooiman, h ACP, Di 

George A LaMotte, Dr Lea A Riely, F A C P , all of Oklahoma City 
Chest Clinic 

Dr Floj'd Moorman (Associate, A C P ) 

Clinic on Anemias 

Dr Wann Langston, FACP Oklahoma City 
Arthritis Clinic 

Dr William K Ishmael, Oklahoma City 

Di Andle^^ C Wooftei, FACP Parkeisbuig W Va, has been elected Piesi- 
dcnt of the Parktrsbuig Academy of ^ledicine 


Di Ilarrj Mandelbaum, FACP, Brookhn, N Y , has been appointed Attending 
in Medicine .it the Jewish Sanitarium for Chionic Diseases 


Dr Julius H Comroe, FACP, York, Pa , is the internist in the Caidio\astuI.ii 
Dmsion of the \nm Medical Examination Center “ D,” at the Harrisburg. Pa , Mili- 
l.u\ Post He has been serving also as the internist for the Pennsjlvama State Mcdi- 
c.d *\(h isori Board No 4, w’hicli comprises nine counties 


Di Wilh.ini U Watters FA.CP.hasbeenappointedtothcdepartnientofLeg.nl 
Mi<iKmc in Ilaivard Jilcdical School Prior to this .appointment, he resigned an 
.ippointincnt as one of the Medical Examiners of Suffolk County (Boston) and had 
prt\iousl\ rcsigntd as Professor of Prenentne Medicine in Boston Unnersity School 
ot Medicine The new appointment will consist largeh of summer postgraduate 
.iciiMtiC'. and wil! enable luni to de\ote moic attention to his winter practice in Miami 
Av'«oci itcd with him in Miami is hi« son Dr Preston H Watters, FACP, who 
oiirnig till ‘•iiinii'ei is Instructor in Medicine at the Unieersitj of Rochester .and a 
\ t'>tiiii 4 Plusici.'ti 't the ‘strong Me moiial Hospit.al 
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Tilt. 38tli Anmuil Congress on Mcdic.il Education and Licensure was held in 
Chicago 111 , Februaij 16-17, 1942 Among the speakers weie 

Dr Jonathan C ile.7kins, FA CP, ilontieal, Que — “The Effect of the Wai 
on ^Medical Education in Canada ” , 

Ross T aiclntne, F A C P , Reai Admiral (MC), U S Navy, The Suigeon Gen 
cral — Medical Education from the Standpoint of the Navy Medical Corps ” , 

George F Lull FA CP, Colonel (MC), U S Army — “Current Medical Pei- 
sonnel Problems of the Army ” , 

Dr Thomas Parran, F A C P , The Suigeon General, U S Public Health Seivice 
— “Needs of the Public Health Service for ^Medical Personnel in National Defense 
Activities ” , 

Dr Walter E Vest, F A C P , Huntington, W Va — “ Citi/enship as Related to 
Licensure ” 


James C Magee, FACP, IMajor General (MC), U S Army, The Surgeon 
General, has ordered the members of the Northwestern University's General Hospital 
Unit No 12 to active duty at Camp Custer, Midi The Northwestern Unit is the first 
of the three hospital units organized in Chicago to be called to active duty Among 
the College members who were called to duty witli this unit weie 

M Herbert Barker, F A C P , Lieutenant Colonel (MRC), U S Army, 
Richard B Capps (Associate), Major (MRC), U S Army, 

Eugene L Walsh (Associate), Major (MRC), U S Army, 

Richaid H Young, FACP, Major (MRC), U S Army 


The 4th Annual Forum on Alleigy was held in Detroit, Mich, Januaiy 10-11, 
1942 This meeting consisted of a series of study groups, symposia, lectures and edu- 
cational exhibits Among the leaders of the study groups were 

Di Karl D Figley, FACP, Toledo, Ohio — ^"Perennial Alleigic Coryza”, 

Dr Herbert J Rinkel, FACP, Kansas City, Mo — “ Food Allergy ” , 

Dr J Warrick Thomas, FACP, Cleveland, Ohio — “ Ocular Allergy " , 

Dr Orval R Withers (Associate), Kansas City, Mo — " Gastro-intestinal Alleigy, 
Cyclic Vomiting and Beginning Migraine ”, 

Di Flank R Menagh, FACP, Detroit, Mich — Neurodermatitis in Adults”, 
Dr Milton B Cohen, FACP, Cleveland, Ohio — " Physical Stigmata of 
Alleigy”, 

Dr Ralph Bowen, FACP, Houston, Tex — " Astliraa in Children ” , 

Di Theodore L Squier, FACP, iMilwaukee, Wis — " Food Allergy ” , 

Dr Homer E Prince, FACP, Houston, Tex — “ Mold and Smut Alleigy " , 

Dr Samuel M Feinberg, FACP, Chicago, 111 — " Asthma in Adults over 45 
Years of Age”, 

Dr Leon Unger, FACP, Chicago, 111 — “ Allergic Conjunctivitis ” , 

Dr John Sheldon (Associate), Ann Aibor, Mich — "Allergic Conjunctiiitis ” 

At the Symposium on Food Allergy, Dr Qark P Pritchett (Associate), Columbus, 
Ohio, discussed “The Dietary Management,” and at the Symposium on Hay Feiei 
Dr McKinley London (Associate), Cleveland, Ohio, discussed “Pollen and Pollen 
Extract in Oil ” 

At the Annual Foium Lunclieon, January 11, Dr Milton B Cohen, FACP, 
Cleveland, Ohio, presented the Forum Gold Medal to Dr William W Duke, FACP, 
Kansas City, Mo Later in the afternoon Di Duke delivered tlie Annual Forum Lec- 
ture His subject was “ The Beginning of Clinical Allergy in the United States ” 

Dr Haiiy L Alexander, FACP, St Louis, Mo, delivered a special lecture to 
the Forum entitled “Ihe Bioader Aspects of Allergv ' 
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The following Educational Exhibits weie piesented by members of the College 

“ Demonsti ation of Twenty Roentgenogi ams of the Chest m Cases Fust Thought 
to Be Asthma but Which Proved to Be Something Else ” — Di George L Waldbott, 
F A C P , Detroit, Mich , 

“Insects Which Act as Antigens Caddis and May Flies” — Dr Kail D Figley, 
F A C P , Toledo, Ohio , 

“Insects Which Act as Antigens Daphnia” — Dr Kail D Way (Associate), 
Akron, Ohio, 

“ The Story of the Asthmatic Child ” — ^Dr Ralph Bowen, F A C P , Houston, 
Tex , 

“ The History of Asthma ” — Dr Leon Ungei, F A C P , Chicago, III 

“ Ocular Allergies ” — Dr J Warrick Thomas, F A C P , Cleveland, Ohio 


On Januaiy 9, Pie-Forum Clinics on Allergy were conducted at the University 
Hospital m Ann Arbor, Mich Among those who presented clinics weie 

Dr Herman H Riecker, F A C P , Associate Professor of Internal Medicine — 
“ Bronchiectasis, Allergic Factors ” , 

Dr Udo J Wile, FA CP, Piofessor of Dermatology and Syphilology and 
Chairman of the Department of Dermatology and Syphilology — "Drug Eiuptions”, 

Dr Cyrus C Sturgis, F A C P , Professor of Internal Medicine, Directoi of 
Simpson Memorial Institute, and Chairman of Department of Internal Medicine — 

‘ Hemorrhagic Diatliesis ” , 

Dr John M Sheldon (Associate), Assistant Piofessoi of Internal Medicine 
“ Preparation of Fungus Extracts ” 


Dr Hugh J Morgan, F A C P , Nashville, Tenn , a Colonel in the Medical Reseive 
Corps of the U S Array, has been called to active duty Dr Morgan will serve as 
Head of the Subdivision of Medicine, Professional Services Division, in the office of 
the Surgeon Gtner.il, Washington, D C 


I he 57th Annual Session of the Mid-South Post Graduate Medical Assembly was 
held in Memphis, Tenn, February 10-13, 1942 Among the speakeis were 

Dr hrancts M Rackemann, FACP, Boston, Mass — "The Causes of Asthma, 
1 heir Diagnosis and Treatment ” , 

Dr InMiie H Page (Associate), Indianapolis, Ind— “The Nature and Treatment 
of Arterial Hjpertension ”, 

Dr Daiicl C Wilson, FACP, Charlottesville, Va Practical Methods of 
Diagnosis m Nervous and Mental Diseases”. 

Dr Frank N Wilson, FACP, Ann Arbor, lilich — " Angina Pectoris " , 

Dr Burrill B Crohn, FACP, New Yoik, N Y — “The Chronic Diarrheas”, 

Dr Clifford J Barborka, FACP, Qiicago, 111 — “ Medical Management of Gall- 
M.iddci DI^ea<lC‘. ' 


\t the recent annual mteling of the Gorgas Memorial Institute of Tropical .md 
1 f*-\enii\e Medicine, Inc, in Washington, D C, Joseph F Siler, FACP , Colonel 
< MC ), L S Ariiu, Retired, was elected President, and Merritte W Ireland, FACP, 
Major tiener.a! ( MC), U S Arniv, Retired, was elected Sccretarj 


Dr Biirrt.ll O Raulston, F A C P , Los Angeles, <;poke on “ Newer Sulfonamides,’ 
O’! D- How ird }' M est, I' A C" P Los \ngeles. spoke on ‘ Diabetics 'I oilav ” at a 
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racamg 01 llic Western seetion of the Atttettenn Utoti^logiml, Uhtilologtettl nn.l 
Otologjcal Society at Los Angeles, Cilit , Fcbniary 1, I M2 


Dr Peter T Bohan, FA CP, Kan«:a«; Cit\, Mo. spoke on 
Angnn Pectoris and Coronarj Inicclion” at a recent meeting 
(Kan ) Medical Societj 


“Csistial Factors in 
of the Pr.ilt Count} 


Dr Fehx J Underwood, F A CP , Jackson, Mi^s, was one of tlie speakers at the 
recent annual meeting of the Louisiana Public Health Association m Acw Orleans 


Charles F Craig. FA CP. Colonel (MC), U. S Army. Retired, has been ap- 
pointed a member of the Editorial Board of the Journal of tlic National Malaria So- 
ciet}, whidi IS a new annual periodical 


Dr William C Menninger, FACP, Topeka, spoke on “The P'.jchiatrist in 
Relation to the Examining Boards ” at a recent meeting of the Missouri-Kansas Kcuro- 
ps}chiatnc Association held in Topeka, Kan Dr Alexander R MacLean, F ACP , 
Rochester, Minn , spoke on " Postural Ps\choneuroses " at the banquet of this meeting. 


Dr Frank R Menne, FACP, Portland, Ore, was the guest speaker at the 
recent annual meeting of the Seattle Surgical Society Dr Menne spoke on " Ljmpho- 
sarcoma of Small Intestine with Report of Two (^es RcceiMiig Surgical Intcr\cn- 


Dr Anton J Carlson, FACP, Qiicago, 111, dclnered the first annual A C 
Helmholz Lecture, January 16, 1942, under the auspices of the Unitersity of Wis- 
consin kledical Society at hladison Tlie subject of Dr Carlson's address was " Some 
Unknown Problems in tlie Phjsiological Pathologj of Aging” 


Dr Harold M Coon, FACP, Madison, has been elected a member of tlie Board 
of Directors of the Wisconsin Hospital Association 


Dr Seale Hams, FACP, Birmingham, Ala , spoke on " The Food Factor in 
Winning tlie War " at a meeting of the Nortliwestern Division of the Medical Asso- 
ciation of the State of Alabama m Floience, January 28, 1942 


Among the guest speakers at the 10th Annual Midwinter Post Graduate Climes of 
the Colorado State Medical Society held in Denver, February 19-21, 1942, w'ere 


Dr John A Tooniey, FACP, Cleveland, Ohio—" Cheinotherapy m Infectious 
Diseases ” , 

Dr Benjamin H Omdoff, FACP, Chicago, 111 Endometriosis Its Relation 
to Sterility and Other Conditions of tlie Female Pelvis ” , 

Dr Edward H Hashinger, FACP, Kansas City, Mo— “ Hypothyi oidism ” 


Dr Marine R Warden, FACP, Danville, 111 , spoke on " Radiology ” at a 
lecent meeting of the Fountain-Warren County (Ind ) Medical Society at Kraniei 


^'^*^f«der B Gutman, F ACP , New York, N Y, spoke on “Biochemical 
Aids to Roentgenologic Problems in the Differential Diagnosis of Bone Disease,” and 
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Dr Cornelius P Rlioads, FA CP, New York, N Y, spoke on “Recent Studies in 
the Production of Cancer by Chemical Compounds” at the Eastern Conference of 
Radiologists held in New York City, January 23-24, 1942 


In order to acquaint the public witli tlie best methods for the prevention of dis- 
ease and promotion of healtli, the Town Club, of Oklahoma City, Okla, witli the 
approval of tlie Oklahoma County Medical Association, presented a series of free 
health talks The program included 

January 7 — “ Colds, Influenza and Pneumonia,” Dr Floyd Moorman (Associate) , 
February 4 — “Heart Disease Its Prevention and Care,” Dr Bert E Miilvey, 
FACP , 

Alarch 4 — “ The Brain in Health and Disease,” Di C J Fishman, FACP, 

April 1 — “ Youi Weight and How to Control It,” Dr Bert F Keltz, FACP 


Dr Cecil J Watson, FACP, Minneapolis, Minn , was one of the guest speakei s 
at a postgraduate course in Therapeutics conducted by the University of Manitoba 
Faculty of Medicine in Winnipeg, Febiuary 11-13, 1942 Di Watson spoke on 
“ Some Physiological and Clinical Aspects of Jaundice ” 


Dr Joseph H Barach, FACP, Pittsburgh, Pa , addressed the Indiana County 
Medical Society, at Indiana, Pa, on February 12, 1942 His subject was “The 
Treatment of tlie Complications of Diabetes ” 


The Hermann M Biggs Memorial Lecture which is held annually in Hosack 
Hall at The New York Academy of Medicine under the auspices of the Committee 
on Public Health Relations will be delivered this year on Thursday, April 2nd, at 
•*8 30 pm, by Dr James S McLester, FACP, Professoi of Medicine at the Uni- 
versity of Alabama, Chairman of the Council on Foods and Nutrition of the American 
Medical Association, and Chairman of the Subcommittee on Medical Nutiition of the 
National Research Council The subject of tlie lecture will be “ Nutrition and the 
Nation at War ” 


Dr Jose Bisbe, FACP, General Secretary of the Medical Federation of Cuba, 
Havana, reports that that organization has organized a Committee on Medical Pre- 
paredness m connection vMtli the war, under the direction of Dr Pedro Farinas 
Ihis Committee is integrated by delegates from all important medical societies of 
Cuba and with organizations closely related to the medical profession, such as those 
representing muses, pharmacists, women's social clubs, the Reporters Association, etc 
I he following sub-committees have been set up to accomplish tlie objectives of 
tins Committee 

Sub-cominittec on Foods and Nutrition 
Sub-committee on Medical First Aid 
Sub-committec on Pharmacy 

bub-committcc on Preventive Medicine and Public Health 
Sub-committec on 'lechnical Training 
Sub-committee on !^^edlcal IVIobihzation 

A >.crit.^ of conferences has been initiated, the first one having taken place at the 
\cadenu of ScKiices; on January 23, with a remarkable attendance Dr Moiccs 
Cnednk ind Dr Ginllcmio Gircia Lopez made the presentations on “National Oi- 
j' ' 111 / aioii oi Blooil Trane fu-ioii Serviccc” and ‘Importance of the Official Mca'^tirts 
Vatiinv to Ginrantv a Correct Diet for the Population in All Pos^ihle Lmcrgciicie‘-,'' 
It pectsvtlv 
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Tlie Cuban Committee on Medical Preparedness is undertaking a complete re- 
organization of their records , questionnaires have been sent out to the four thousand 
phjsicians belonging to the Federation to have the physicians propeily classified, and 
a study is being made of those measures whtcli will insure an adequate diet and a 
proper stock of medicines Courses are being organized for the technical training 
of young physicians, nurses and women and special attention is being given to meas- 
ures for pieventive medicine 

Dr Bisbe, as General Secietary of the Medical Federation of Cuba expresses the 
earnest desire and tinn determination of the doctors of Cuba to cooperate with the 
medical profession of the United States in this emergency to the total extent of their 
ability 


Redaction in Dues to Members on Actiie Military Service 

The American College of Physicians has gone on record, through its Board of 
Regents, to help and to alle\ late the burden of dues ot members called to active mili- 
tary serMce Regulations ha\e been established wheieby the dues of all Associates 
and Fellows entering upon military service are automatically reduced to $10 00, this 
amount to entitle the members to fully activ e and participating membership as before 
Furthermore, if the reduced dues should be a burden a member may apply by letter 
to the Committee on Public Relations of the College stating the situation, and the 
Board of Regents may authoiize further reduction oi the full remission of dues 

The primal y necessity at pieseiit is the winning of the War A secondary, but 
nevertheless important, object should be to preserve our American Institutions Com- 
parable organizations on the European Continent he buried with their martyrs Our 
American Institutions must have some support to carry on during this War It is 
merely asked that those members who can afford to do so shall continue paying some 
dues The College, after all, has been doing a great deal for the War effort, and will 
do more so far as its means provide For more than a year, the College has foreseen 
the present needs and was chiefly responsible, financially’^ and by administration, for 
setting up an office for the classification of 28,000 physicians, including internists, 
pediatricians, medical Reserve Officers and general practitioners, with respect to their 
qualifications and availability for military service This work is still going on, and 
tiiere are more than 35,000 additional physicians to be evaluated This work has been 
carried on in the office of our President-Elect, Dr James E Paullin, of Atlanta One 
of the objectives of this work has been to see that physicians are used according to 
their qualifications and experience — ^to have an internist doing Internal Medicine, not 
Surgery and vice versa The College, during February, organized and presented a 
senes of Postgraduate Lectures for the Medical Officers m a large Naval Hospital 
and are expecting to extend this program to other large military hospitals, thus af- 
fording an opportunity for tlie Medical Officers to obtain advance training, which, in 
War times, is often not available to them otherwise Still another contribution that 
was made more than a year ago was an appropriation of $10,000 00 for a rather com- 
plicated military research problem in connection with blood plasma, tlie work being 
carried out by Professor Cohn, of Harvard This appropriation was made through 
the National Research Council, Committee on Medicine, at a time when no funds 
were being made available by tlie Federal Government Although the project itself 
has been of great value,. action bv the College in making this appropriation has more 
significance from the standpoint that it had prime importance in bringing forth ade- 
quate appropriations from the Gov’ernment for such projects in tlie present and future 

Manv members of the College aie making real contributions to tlie War effort by 
directing numerous and important committees in the National Research Council and 
otlier bodies in Washington The College is justifvuig itself in civnlian practice in 
postgraduate education and iii many other directions It fully merits the continued 
support of all members w'lio can afford to make some contribution in dues Those in 
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a more faAorable position may feel a patriotic obligation not only toward the College 
but toward other American Institutions to increase their zeal and their lojalty, and 
to make their contributions in dues to help make up for those on active military service 
vho must, of necessity, in some instances, be carried fiee 


CONSER\ATIOX OF SCHOLARLY JOURNALS 

The American Library Association created tins last year the Committee on Aid 
to Libraiies in War Areas, headed b> John R Russell, the Librarian of the University 
of Rochester Tlie Committee is laced mth numerous serious problems and hopes 
that American scholars and scientists will be of considerable aid in the solution of 
one of these problems 

One of the most difficult tasks in library reconstruction after the first World War 
w^as that of completing foreign institutional sets of American scholarly, scientific, and 
technical periodicals The attempt to avoid a duplication of that situation is now the 
concern of the Committee 

Many sets of journals wnll be broken bj' the financial inability of the institutions 
to renew subscriptions As far as possible they wnll be completed from a stock of 
periodicals being purchased by the Committee Many more will have been broken 
through mail difficulties and loss of shipments, w'hile still otlier sets will have dis- 
appeared in the destruction of libraries The size of the eventual demand is impos- 
sible to estimate, but requests received bj' the Committee already give evidence that it 
w'lll be enormous 

With an imminent paper shortage attempts are being made to collect old period- 
icals for pulp Fearing this possible reduction in the already limited supply of schol- 
arly and scientific journals, the Committee hopes to enlist the cooperation of sub- 
scribers to this journal in preventing the sacrifice of this type of material to the pulp 
demand It is scarcely necessarj to mention the appieciation of foreign institutions 
tind scholars for tins activity 

Questions concerning the proiect or concerning the value of particular periodicals 
to the project should be directed to Wayne M Hartw'ell, Executive Assistant to the 
Committee on Aid to Libraries in ^^'^ar Areas, Rush Rliees Library, University of 
Rochester, Rochester, New York 


\M^Ra^^ P'.^C.IIIATRIC AsS0C1\TI0Y OpI AS CONTLbl FOIv EmIHIM Di-SXGN 

Dr 1 K Hall F ACP, Richmond, Va, President of the American Psychiatric 
Xssociation has announced a contest for the design of an emblem for that societj 
1 he imhlem will be used in the centennial celebration in 1944 of the American 
Ps^chl^ltnc Association which is the oldest organization of medical specialists in the 
coiiiitr\ 

Vrtists art tc<ichcrs and students aie iii\iled to compete Prizes amounting to a 
lotfd of $500 will be awarded Three prizes of $100 each will be tiwarded for the 
three best drawings, selected Iw a jur\ wdiich includes an architect, a painter and a 
sculptor hroin these three drawings, the Council of the Association will select the 
OIK which they consider most suitable for their purpose This draw'ing will recenc 
an .uUhtion.d award of $200 and will become the propert\ of the \ssociation Ml 
rtniainiiig diawings will be returned 

The design m i-i lie executed in aii\ medium it should he rectangul.ir .iiid piefer- 
d»h \trtical To facilitate handling the si/e ot the mat should be 11 In 14 inches 
\rtists ire riquesttsl not to place their signatures on the face of the drawing or in a 
I»! ict. whieh is conet ded under the m.it 'J he full name and address of the contestant 
sl.mib! apjie ir on the renerse side 

Dr'.vingq sijMuid be sent to the Amerieiin iMchiatne Association Rockefeller 

' t Xtv Vo'k Cite sboti'il •-eich tluti office not later than April 15 1942 
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Inquiries concerning the general ideas of tlie contest, or details of the history or 
actnities of tlie American Ps 3 'chiatnc Association, which might be helpful to the 
artist, are to be addressed to tlie Chairman of the Committee on History of Psychi- 
.ilrj Dr Gregory Zilboorg, 14 East 75th Street, New York City 

The artist is free to use any ideas he deems suitable However, in order that 
the design should represent the aims of the American Psychiatric Association, its 
purpose in the study of mental diseases, and its social and cultural importance, it is 
suggested that the artist write to Dr Zilboorg for tlie explanatoiy folder containing 
this information 


Errata 

On page 182 of the January, 1942, issue of this journal appeared a report on the 
Regional Meeting of the Illinois members of tins College at Chicago on December 6, 
1941 Dr Fred Drennan took the place of Dr Ralph C Brown as one of the clin- 
icians in the Chnico-pathologic Conference 


PbSTGRADUATE CoURSE No 9, GaSTRO-InTESTINAL 
Diseases, Withdrawn 

It was with legiet and disappoinhnent on the pait of the Directoi and of the 
College that Postgraduate Course No 9, Gastro-intestinal Diseases, at the University 
of Chicago, April 6-18, 1942, under Dr Walter L Palmer, had to be withdrawn on 
March 10 The war situation with greater piessure than usual at the institution, with 
a greater undergraduate teaching load, coupled with tlie fact that the registration for 
tins course was comparatively small, is responsible for the action taken Dr Palmer 
expresses the hope that when the war emergency has passed, he and his associates 
will again have the opportunity to cooperate with the College in its postgraduate 
program 


OBITUARIES 

DR SAMUEL WALDRON LAMBERT, SR 

Dr Samuel Waldron Lambert, Sn, was born m New York City, June 18, 
1859, and died at his home, 101 East 72 Street, New York City, on Monday, 
February 9, 1942, at the age of eighty-two years He was the son of Dr 
Edward W Lambert and the former Martha Waldron His father was a 
prominent New York physician and his brothers, the late Dr Alexander 
Lambert, personal physician and intimate friend of President Theodore 
Roosevelt, and Dr Adrian V S Lambert, surgeon of New York City 

Dr Lambert was a Trustee and former President of the New York 
Academy of Medicine He received his A B degree from Yale University 
in 1880 and Ph B from Yale University in 1882 , M D from the College 
of Physicians and Surgeons m 1885 After the completion of his Internship 
at Bellevue Hospital, he attended clinics m Berlin, Munich, and Vienna for 
two years On his return to New York m 1889, Dr Lambert began the 
practice of medicine and obstetrics and in the next year he introduced bed- 
side teaching of medical students at the Midwifery Dispensary founded by 
himself and Dr James Markoe His influence in the organization of hos- 
pital services and paiticularlj' their integiation with the teaching activities 
of the medical schools in this City grew progressively In its first year the 
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iiewlj^ formed Dispensary trained more than two hundred students and m 
1892, because of its success, it was amalgamated with the Society of the 
Lying-in Hospital 

Dr Lambert served as Attending Physician to Nursery and Childs Hos- 
pital, 1890-1898, Midwifery Dispensary, 1890-1893, New York Lying-in 
Hospital, 1892-1903, New York Hospital, 1896-1909, and St Luke’s Hos- 
pital, 1906-1929 He was Professor of Applied Therapeutics, 1903-1919, 
Columbia University College of Physicians and Surgeons, Professor of 
Clinical Medicine, 1904-1929, Columbia University College of Physicians 
and Surgeons, and Dean of Columbia University College of Physicians and 
Surgeons from 1904—1919 

Dr Lambert was Consulting Physician to the Ruptured and Crippled 
Hospital, French Hospital, Bronx Hospital, St Luke’s Hospital, Fifth Ave- 
nue Hospital, New York Orthopedic Hospital, Presbyterian Hospital, Re- 
construction Hospital, Neurological Institute, St Vincent’s Hospital, Home 
for Incurables, Colored Orphan Asylum, White Plains Hospital, Southside 
Hospital, Laurence Hospital, St John’s Riverside Hospital and Tarrytown 
Hospital He was also a Trustee of the Roosevelt Hospital from 1904- 
1919 

Years ago Dr Lambert proposed the creation of a medical center in this 
City, a proposal which was enthusiastically received He prepared a pro- 
gram for the establishment of such a center in 1915 and saw its realization 
thirteen years later in the building of the Medical Center He was also a 
leader in the fight for city cleanliness and the long struggle against the Vol- 
stead Act’s limitations on the prescription of liquor for medicinal purposes 
Dr Lambert, at the time he was President of the New York Academy of 
Medicine, was leader iii the formation of the Committee of Twenty on Street 
and Outdoor Cleanliness, and was a supporter of moderate drinking as an aid 
to good health, a subject on which he gave many dissertations, he was a 
vigorous opponent of prohibition and particularly fought tlie Congressional 
limitation on physician’s rights to prescribe liquor to patients Under the 
Volstead Act physicians could not prescribe more than one pint of liquor to a 
patient c\ery ten days, which Di Lambert called "a legislative lie” He 
fought this la^\ from 1922 until the Celler-Copeland bill ended it in March 
1933 He brought a test case against it whicli went to the Supreme Court, 
where he lost the fight by a five to four decision but he continued to urge a 
national oigamzation of physicians to fight the Eighteenth Amendment and 
the Volstead Act In carrying the test case through the courts, he acted as 
President of the Association for the Preservation of Constitutional Rights 

As Dean of Columbia Unnersity College of Phjsicians and Surgeons, 
flurmg the World War, Dr. Lambert dc\oted Ins efforts and those of the 
Medical College to turning out the greatest possible number of physicians for 
Mr\jcc with the American Forces At the suggestion of and in cooperation 
with the floiernmem the College graduated the class of 1919 tw'o years 
.ihead of time, gi\mg the Go\ eminent the serMccs of more than one hundred 
idditionnl phj>'ci,ms 
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Dr Lambert engaged m iion-medical, as well as medical writings, was a 
book collector and developed a large library, a considerable portion of which 
was devoted to angling literature, especially Waltoniana and Cottoniana 
His writings included a volume written with Dr George M Goodwin en- 
titled “ Medical Leaders,” a criticism of Diclcens, “ When Mr Piclcwick 
went Fishing,” and many shorter articles published in the Bulletin of the New 
York Academy of ]\'Iedicme and in various issues of “ The Proceedings of 
the Charaka Club ” Pie also contributed twenty-seven medical papers 
Dr Lambert received an honorary M A from Yale University in 1905 
besides one from Columbia University He was a member of the following 
medical societies the Charaka Club, the Clinical Society of New York, 
Practitioners Society of New York, Alumni of Bellevue Hospital Society, 
Medical and Surgical Society of New York, Association of American Physi- 
cians and the American Gastro-Enterological Society He was an original 
member of the Interurban Clinical Club, founded by Sir William Osier in 
1905, which was devoted to advances in medical teaching and research He 
was also a member of the Association of American Medical Editors and 
Authors, the New York Academy of Medicine, New York County Medical 
Society, New York State Medical Society, Fellow of the American Medical 
Association, and Fellow of the American College of Physicians since 1931 
Among his clubs were the Century Association, Grolier Club, Union Club, 
Racquet and Tennis Club, University, Yale, Graduates Club of New Haven, 
South Side Sportman’s, Oquossoc Angling Association of Maine, Megantic 
Fish and Game Corporation and Psi Upsilon, Nu Sigma Nu, and Alpha 
Omega Alpha fraternities 

Dr Lambert married Elizabeth Willets on October 21, 1893, who sur- 
vives him Also surviving, besides his brother. Dr Adrian V S Lambert, 
are a son. Dr Samuel W Lambert, Jr , two daughters, Mrs Gillet Lefferts 
and Mrs J Ogden Bulkley 

Charles F Tenney, M D , F A C P 

Governor for Eastern New York 

DR GEORGE WASHINGTON HALL 

On October 25, 1941, medicine lost a grand gentleman and a great physi- 
cian in the person of George Washington Hall Dr Hall was born in 
Crawfordsville, Indiana, in 1869, graduated from Wabash College in 1890, 
and from Rush Medical College in 1893 He received both his B A and 
M A degrees while at Wabash At the age of 24 he was on his way to 
various European clinics to increase his knowledge 

After graduation in medicine. Dr Hall became an associate of Dr Daniel 
Brower who was, at that time. Professor of Materia Medica at Rush In 
the same office with Dr Brower was Dr E Fletcher Ingals, Professor of 
Diseases of the Chest and of the Nose and Throat It was, therefore, quite 
natural for Dr Hall to become primarily an internist 

In 1902, he was an instructor m the Department of Medicine and m 1907 
assistant professor 
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Dr Brower gradually turned liis attention to tlie field of neuropsycliiatry 
111 which he became eminent Dr Hall followed this cliange and from 191 1 
advanced step by step until he became professor of nervous and mental dis- 
eases at Rush 

He was attending neurologist on the staff of Cook County Hospital from 
1907 until 1918, later transferring to the Psychiatric service In 1916, he 
was appointed senior neurologist at St Luke’s hospital which position he con- 
tinued to hold until his death In 1932 he was president of the medical 
staff of St Luke’s Hospital 

During his sojourn m Europe, he studied at the National Hospital, 
Queens Square m London and attended clinics in Berlin, Vienna and Munich 
He was a member of the American Neurological Association, the Neurologi- 
cal Society of Chicago, past president of the Central Neuro-Psychiatric 
Association, and member of the Board of Governors of the Institute of Medi- 
cine of Chicago He had been a Fellow of the American College of Phy- 
sicians since 1930 

During later yeais, his life was interrupted by repeated attacks of cor- 
onary occlusion In spite of the advice of his family, friends, physicians and 
others, he continued in the active pursuit of a busy practice and literally died 
with his boots on while attending a meeting of the Central Neuro-Psychiatric 
Association 

Dr Hall was primarily a physician who had become an excellent neuro- 
logist and neuro-psychiati ist His early training made him very appre- 
ciative of the close relationship of general disease to nervous and mental 
change His students, interns, residents and associates lecognized in him a 
fine doctor whose knowledge was beyond the strict limitations of his own 
field He \\as wont to check the patient’s general condition, his blood pres- 
sure, pick up an auricular fibrillation as a basis for a cerebral attack, call the 
till 11 on a questionable syphilitic, recognize the association of the less obvious 
blood djscrasias, lung abscess or general infection to the nervous and mental 
changes which might be at the moment outstanding 

lie made much of his hunches His uncanny arrival at a correct diag- 
nosis on clinical grounds at times belied the ^alue of numerous laboratory 
pioccdures He was pushed by competition with excellent men both within 
Ills own hospital group and ivithout He was at all times respected and 
admired In these men 

Dr Hall was an inspiration to many a }oung man A pat on the back, 
an nu nation to golf, to bridge, to poker carried with it the unspoken sug- 
gestion — “it IS 111 ) dut) and ni) pleasure to help him along a bit ” 

III enjo\cd life to the fullest, had a host of friends, joung and old. cn- 
j'ned their companionship, was respected and admired by them and will bt 
rtincinhcied with the afifcction that conies from recognition and admiration 
of an urultrManding that was more human than usuall; touches those W'ho 
reach Ingli peaks 
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Dr Hall was a grand sportsman He was not only an ardent golfer 
but a good one and m his heyday could putt like a wizzard, drive straight 
but not long, approach close to the pin and make tough going for even the 
best He received much pleasure from his golf and the associates of his 
golfing days As he facetiously remarked more than once, he was known as 
a golfer among the neurologists and as a neurologist among the golfers 

He played a fine hand at bridge or poker and after the tournaments sought 
out a corner and turned in a pretty demonstration of his “extramural” 
activities 

There was always a good story on tap for his rounds at St Luke’s, at 
the tournaments in the evening, at tlie medical societies, at banquets, at his 
various clubs or within the privacy of his own home 

There is nothing unkind that one can say of George Hall His death 
will be a real loss to Chicago medicine and to medicine in general Others 
will come but not excel this fine gentleman of good humor , — ^kindly, thought- 
ful, gentle, honest and stimulating He has gone to his rest covered with 
happy remembrances of his urge to help others and the satisfaction that comes 
from a duty well performed 

His burial service was so simple, so honest and so personal that it would 
have made George Hall very happy From his throne above, he surely can 
look down and say, “ It was a grand old earth, I was always happy and they 
liked me ” 

George H Coleman, M D , F A.C P 

DR CHARLES HATCH STODDARD 

Dr Charles Hatch Stoddard, F A C P , was born in East Troy, Wiscon- 
sin, 1869 Following premedical work for three years at the University of 
Wisconsin he was graduated from the University of Illinois College of 
Medicine in 1892 During the next two years he was occupied with post- 
graduate study in Vienna and Strassburg Participation in medical re- 
sponsibilities in his community included the following He was the first 
Medical Director and Superint»-ndent of the Bluemound Sanatorium in 1907 , 
a member of the first Wisconsin Committee of the International Congress 
on Tuberculosis, 1908, for many years he was a member of the staff at such 
hospitals as Columbia, Mount Sinai, St Mary’s, Milwaukee County and the 
Milwaukee Hospital He served the Wisconsin Anti-Tuberculosis Associa- 
tion as a member of the Board of Directors, later as Vice-president for nine- 
teen years, and as President in 1931 and 1932, following which he was Re- 
cording Secretary from 1933 to his deatli Twice he was Vice-president of 
the Milwaukee Academy of Medicine, he was President in 1927 of the 
Milwaukee County Medical Society In 1916 he was a member of tlie House 
of Delegates of the American Medical Association He was made a Fellow 
of the American College of Physicians in 1926 During the first World 
War he served as a Major in the Medical Corps in the Wisconsin National 
Guard Death came December 17, 1941, of chronic nephritis 
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Those whose acquaintance with Dr Stoddard dates back many years 
recall the geniality of his early days in the profession He established him- 
self in Milwaukee m the early nineties Several decades before this, his 
father, also a physician, erroneously concluding that the trend of commercial 
life led to the interior of the State, settled m practice m a small community, 
then finally established himself in LaCrosse, where his son spent his earliest 
years It was perhaps natural for him to remain in the State of his birth 
and to cast his lot m its metropolis — ^now far outgrown his pioneer father’s 
anticipation 

Although m the early years of his professional life Dr Stoddard’s health 
was undermined and necessitated a break in practice, he was able to resume 
work, and continued unremittingly up to a year or two before his death 
With tlie knowledge tliat he had an illness that spelled his doom, no word of 
complaint was uttered, his stoicism was uncanny and almost unieal to those 
associated with him , his family^ was not to know the agony that was his 
Dr Stoddard's fine, upright character, his broad educational background, 
his inherent refinement of manner and action all served to single him out as 
one endowed by nature with the qualities that must make and adorn the suc- 
cessful physician He instilled confidence, his integrity won the attachment 
of friend and patient, he was dignified but not unbending, his unassuming 
attitude toward his confreres won their respect 

No one can gain a respected position in a community without having 
earned this regard And surely it may be said of Dr Stoddard that the 
many who treasure his memory do so from a sense of honest appreciation of 
the man’s genuine worth 

Arthur J Patek, M D , F A C P 

DR CHARLES CLAGETT MARBURY 

Dr Charles C Marbury, F A C P , Washington, D C , died December 
10, 1941, of coronary thrombosis, aged 71 

Dr Marbur}' was born at Upper Marlboro, Maryland, July 11, 1870 
He atlcnded the Charlotte Hall Academy, received his BA degree from 
Saint John’s College, Annapolis, in 1890, and graduated in medicine from 
Clcorgeto^\n Uni\ersity School of Medicine in 1893 From 1903 to 1925 
he Mas Professor of Clinical Medicine at his Alma Mater, and from 1925 
to the time of his death. Professor of Clinical Medicine Emeritus lie was 
a \eteran of the Spaiiish-Aniencan and World wars; since 1928, member of 
the Con‘.ultnig Staff of the Central Dispensary and Emergency Hospital, 
UKriiher of the Board of Visitors and Governors of Saint John’s College, 1924 
to 1^>38, former Presidtnt of the Clinical Socict> of the District of Colum- 
bia and of the Chnico-Pathological Socict} , member of the Medical Society 
<»f the District of Columbia, Fellow of the American Medical Association 
He had been a I‘-el!ow of the American Colle-ge of Ph>sicians since 1928 
Dr Marbnr} was a quiet man, of pleasing personaliu and W'as well liked 
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December 14, 1941 

The regular autumn meeting of tlie Board of Regents was held at the College 
Headquarters, December 14, 1941, starting at 10 15 am President Roger I Lee 
presided, and the following were in attendance 

Roger I Lee President 

James E Paulhn President-Elect 

D Sclater Lewis First Vice-President 

Samuel E Munson Thud Vice-President 

William D Stroud Tieasiirer 

George Morris Piersol Secretary-General 

Francis C Blake 

Reginald Fitz 

Charles T Stone 

J Morrison Hutcheson 

Walter W Palmer 

O H Perry Pepper 

James D Bruce 

T Homer Coffen 

Ernest E Irons 

Jonathan C Meakins 

Hugh J Morgan 

Maurice C Pincoffs 

Charles H Cocke 

John A Lepak Gencial Chavimn, Twenty-sixth Annual Session 

Warren Thompson Member, Committee on Nominations 

Edward L Bortz Chau man, Advisoiy Committee on Postgiadiiatc Courses 

Mr E R Loveland, Executive Secretary, acted as Secretary 

The Secretary, Mr Loveland, read abstracted Minutes of tlie meetings of the 
Board held at Boston during April, 1941 These were approved with a correction 
by Dr Paulhn of " financial support of the National Research Council ” 

The Secretary read communications of regret from Drs William J Kerr, 
Egerton L Crispin, Gerald B Webb, David P Barr and Thomas T Holt, members 
who were unable to be in attendance 
Other communications included 

(1) Report tliat President Lee had appointed Dr Wallace M Yater, Governor for 
the District of Columbia, as official College representative at the installation of the 
new President of the American University, October 19, 1941 , 

(2) A letter from Dr Hugh S Cumming, President of the Gorgas Memorial Insti- 
tute, notifying tlie College that the By-Laws of the Institute provided “ that the 
President of tlie American College of Physicians shall be a member ex officio of 
that Institute ” , 

(President Lee had been unable to attend the meeting in November, due to the 
notice not reaching him in time ) 
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(3) A report that Dr Francis G Blake had been appointed by President Lee, October 
25, 1941, to succeed Dr James H Means, resigpied, as one of the College repre- 
sentatives on the Advisory Council on Medical Education , 

'(4) A digest of letters received from Dr Cecil M Jack, Governor for Southern 
Illinois, F G Norbury, of Jacksonville, and Third Vice President Samuel E 
Munson, of Springfield, concerning division of the Governors’ territories in 
Illinois 


(No action was taken because Dr LeRoy H Sloan, Governor for Northern 
Illinois, had not yet filed his report, map and suggestions Therefore, this item 
shall be placed on the agenda for the next Regents’ meeting ) 


Dr George Morris Piersol, as Secretary-General, reported as follows 


(1) The deaths of 32 Fellows and 3 Associates since last meeting of this Board 


Fellows 

Albee, George M 
Alvarez, John Arthur 
Baird, Raleigh William 
Bishop, Louis Faugeres, Sr 
Burns, Gerald Ross 
Campbell, Edward Eveiett 
Cheney, William Fitch 
Compton, Marion Lee 
Dailey, Michael A 
Darling, Ira A 
Fairbanks, Warren Horace 
Fordham, George 
Friedenwald, Julius 
Hall, George Washington 
Joachim, Henry 
Jones, Austin Bjron 
Jones, Clement Levi 
Kaufman, Isadore 
Kinla\\, W Bernard 
Krauss, Allen K 
Lord, Frederick Taylor 
Mohlcr, Hcniy K 
Moor, F. Clifton 
Olmsted, George Knigsle}' 
Paige, Wendell Heath 
Rilcj, W^’illiam Henr\ 

Stem, Leon Tha\er 
Strietinann, Win Hurlcj 
S\ man. Loins Law rcnce 
Tal!e\, James E 
Wiener. Joseph 
W ilson, W Ilenrj 

Atwnatcs 

Kii-'^.r Htnr\ Samuel 
Morgan Marl Tad 
'ail p'len*. Doran I 


W^orcester, Mass 
Houston, Tex 
Dallas, Tex 
New York, N Y 
Halifax, N S , Can 
Columbus, Ohio 
San Francisco, Calif 
Augusta, Ga 
M C , U S Army 
Torrance, Pa 
Freehold, N J 
Powellton, W Va 
Baltimore, Md 
Chicago, 111 
Brookl)rn, N Y 
Kansas City, Mo 
Springfield, Ohio 
Philadelphia, Pa 
Rocky Mount, N C 
Providence, R I 
Boston, Mass 
Philadelphia, Pa 
Tallahassee, Fla 
Denver, Colo 
Brownw ood, Tex 
Battle Creek, Mich 
Sarasota, Fla 
Oakland, Calif 
Springfield, Ohio 
Lima, Pa 

Ashury Park, N J 
loliet. III 


Heading, Pa 
MC,U S Aniu 
Rochester, N "S* 


August 10, 1941 
October 19, 1941 
July 13, 1941 
October 6, 1941 
November 16, 1941 
July 4, 1941 
April 10, 1941 
Marcli 27, 1941 
October 27, 1941 
October 10, 1941 
August 5, 1941 
October 4, 1941 
June 8, 1941 
October 25, 1941 
August 18, 1941 
September 3. 1941 
August 2, 1941 
August 11, 1941 
July 24, 1941 
May 12, 1941 
No\ ember 4, 1941 
May 16, 1941 
February 18, 1941 
June 25, 1941 
February 14, 1941 
August 24, 1941 
Mav 15, 1941 
Jiilv 14, 1941 
Jub 16, 1941 
Juh 3, 1941 
September 8, 1941 
Max 16, 1941 


July 11, 1941 
October 8, 1941 
March 19, 1911 
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1.2) AddUional Life Meniliers Miice the last meeting ol this Board (.4, making a 
grand total of 171, of whom 16 .ire decea'^ed IcaMiig a balance of 155) 


Beaumont S Cornell 
WaltirJ Wilson Sr 
Lillian L}dia ASe 
Iia Di\son 


Foit W aMte, Ind 
Detioit, ^Iich 
St Paul Minn 
Stockhiidge ^lass 


Dr Piersol piocceded to uport Chan man ot tlic Lommittee on Credentials 
He rcMtwed the work of the Committee and the candidates tor membership On 
motion Iw Dr Piersol, seconded h> Dr Fit/, and icgularl> earned it was 

Ri-SOi\tu, that the following group of 132 candidates shall be and are herewith 
elected to Pcllow'ship (those marked with an asterisk — 13 — being dnect elections, all 
others being ad\ ancements — 119 — to Fellowship) 

Likewise on motion Iw Dr Pieisol, 'seconded by Dr Fit/, it was 

RESOUtn, that the following list ol five candidates shall be and are heiewith 
ad\auced to Fellowship “as ol April 19, 1942 ’ 

The Committee recommended that 5 of the candidates toi Fellow'ship be first 
elected to Associateship and then names wtie presented in connection with elections 
to Associateship, which follow 

On motion by Dr Piersol seconded b\ Dr Fitz, it was 

Rfsoupd, tliat the lollowmg 100 candidates sliall be and aie heiewith elected 
to Associateship in tlie College 

A summan of the recommendations of the Committee was piesented as follows 
b\ Chairman Piersol 


-4 Caftdtdalcs for Feilow'ship 

Recommended for Advancement to Fellowship, 12-14-41 
Recommended for Direct Election to Fellowship, 12-1441 
Recommended for Advancement to Fellowship “As of April 19, 194- 

Recommended for Election first to Associateship 
Deferred for Further Investigation or Material 
Rejected 


119 

13 

5 


137 


6 

32 

6 


181 


B Candidates foi Associateship 

94 

Recommended for Election „ , f. 

Fellowship Candidates Recommended foi Election first to Associates p 
Deferred for Further Inv estigation or Other Credentials 

Rejected 

155 


On motion by Dr Piersol on behalf of the Committee 
and regularl> carried, a resolution was adopted dropping from le o 
lege, in accordance with provisions of the Bv-Laws, tlie name TTeiiowshm within 
had failed to present the necessaiv credentials for advancement P 

the maximum five-year period 

The following is an analvsis on the candidates elected to 
her 13, 1936, this meeting marking the expiration of the maxi . « 


Advanced to Fellowship 
Credentials not presented or inadequate 
Resigned 
Deceased 


135 

12 

5 

5 


157 
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Dr Piersol then presented and discussed the follo\\ing communications, uhich 
had been reMe\\ed b\ the Credentials Committee 

(1) Dr E V Allen — re South Anieiican members 

“It ^\as the feeling of the Credentials Committee that at this paiticulai 
time It IS inopportune to do anything looking toward the extension of College 
membership m South America, and after deliberation, tlie Committee moved that 
because of the present great international eniergenc> nothing be done, but the 
question be laid on the table to be reopened if and when more fa\orable and 
peaceful conditions m the various hemispheres exist 

(2) Dr LeRoy H Sloan, Governoi foi Northern Illinois — no action required 

(3) , (4) and (.5) — Letters from Drs Sarah I Morns Harold E B Paidee and 

Francis M Rackemann (Fellows) regarding the levision of inquin caids dis- 
tributed about candidates 

“The Committee, after reviewing these communications, w'as of the opiniOn 
that rt would be a good plan to modify and levise these cards and add to the ca/ri 
a definite request for specific information The Credentials Committee suggests 
that the card contain the following questions Is the candidate peisonally knowm 
to you If the answ’er is ‘Yes,’ please repK to the tollowmg questions Is this 
applicant’s peisonal qualification satisfactorj ’ Are his personal ethics satis- 
factory? Are his professional attainments satistactorj ? Do you faioi his 
election ? ’ ’ 

“On the inquiry card conceimng Associates, the following question would 
be added ‘Do you believe the candidate w'lll qualify for Fellowship within the 
fi\ e-year period? The Committee suggests that it confei w'lth the ^Executive 
Secretary and iidopt a new form ” 

The repoit ot the Committee on Credentials was accepted as a whole, aftei 
Piesident Lee had expressed the appreciation of the Board of Regents to the Com- 
mittee foi Its long, hard time-consuming efforts 

The E\ccuti\e Secietary, Mi Lo> eland, leported 

(1) As directed by the Board of Regents during the past year, 1500 copies ol the 
College History had been reprinted and made available for future needs , 

(2) A completely icMsed College Directory had been published and distributed to all 
members The Diiectory contains the names of 

4 Masteis 
3,465 Fellows 
1 202 Associates 


4,671 Total 


(,3) Due to de.itht- since publication ol the Diiccior\, the total membciship at the ciii- 
leiu date, e\clusi\e of ntw elections is 

4 Masters 
3 452 J?cIlow s 
1 201 A.ssociate-i 

4,657 Total 


Dr j'liiKs L PaiiMin Cliairinan of the Conmiittee on Piiblir Relations presented 
tl’( toMowing rtpo't 
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“ Tins Committee met on December 13, 1941, at 2 00 p m , at the College Head- 
quaiteis, with Dr Roger I Lee and Di James E Paullm, Chan man, present The 
Committee recommends that the following lesignations be accepted 

Dr James A Butin (Associate), Chanute, Kaii 
Di Frank Brjant Cutts (Associate), Pi evidence, R I 
Dr Morris A Hankm (Associate), New Haven, Conn 
Dr Edward C Humphrey (Associate), Harrodsburg, Ky 

On recommendation of the Committee and by regularly adopted resolution, 
specific cases were disposed of concerned with the dropping from the Roster of 
2 Fellows for delinquency m dues of two or more years’ standing, the deferment of 
action on 1 resignation and the waiver of dues for 4 members who are ill and out 
of practice Another resolution was adopted providing for disciplinary action in 
connection w'lth charges of unethical conduct and violation of the ethics of the Amen- 
an College of Physicians prefeiied against a member 

" Cotnmumcaiiotis 

“The Committee lecomniends 

“The communication of Dr Rudolf Schindlei in regard to organization of 
Gastroscopy be filed as infoniiation , 

“That tlie communication of Dr N W Faxon of the Ameiican Hospital Asso- 
ciation and the National League of Nursing Education be filed as information 
“ There being no fui ther business, the Committee adjourned 

Respectfully submitted, 

James E Paullin, Chan man 
Committee on Public Relations ” 

On motion by Dr Paullm, regularly seconded and unanimously cained, individual 
lesolutions were adopted approving of each recommendation of the Committee on 
Public Relations and of the report as a whole , 

President Lee proceeded with the agenda of the Board of Regents and called for 
the report of the Committee on Preparedness Di James E Paullm, Chau man, pre- 
sented the following report 

“ The Committee on Preparedness of the American College of Physicians met at 
the College Headquarters on December 13, 1941 Those present w’ere Dr Ernest E 
lions. Dr Roger I Lee, Dr Edw'ard L Bortz and Dr James E Paullm, Chairman 

“ On December 15, 1940, the Board of Regents of the American College of Phy- 
sicians appropriated $2,500 00 to be used by the Medical Committee of the National 
Researcli Council in evaluating physicians who had filled out tlie questionnaire of 
the American Medical Association stating tlieir qualifications either as internists, 
pediatricians or general practitioners of medicine The National Research Council 
thought that this work could be done under the supervision of the College better than 
directly through the Researcli Council 

“We have received from the AM A the names of 74,096 physicians to be 
eialuated Of this number we have evaluated 27,950, divided as follows 

“ We have completely evaluated 11,383 internists, 

5,100 pediatricians, 

1,750 Medical Reserve Officers, 

9,717 General Practitioners 

“ The large group w’hich we are just now beginning to evaluate consists of 46,092 
geneial practitioners These men, generally speaking, are located in the small towns 
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and snidll cities of most of tlic States, and it is veiy difficult foi om consultants to 
obtain accurate information concerning: them Howevei, up to the piesent time, we 
have information conceining 9,717 of this number In other woids, ^^e liave ap- 
pi oximately 36,000 of these left to be evaluated 

“In order to accomplish this work it was necessary to pui chase the following 
equipment 

1 steel filing cabinet for A C P card file and correspondence 

1 typewriter desk 

2 chairs (1 typist’s chair and 1 side chair) 

1 Rojal typewriter (with extra long carnage) 

2 steel files, 8-drawers each for cards 

“ We hai e also had to purchase the following supplies 

Office supplies (carbon paper, second sheets, typewriter ribbons, etc ) 

Postage and Express 
Stationery and Printing 


“To carry on the work, it has been necessary to engage the services 
of one secretary since the 19th of Decembei, 1940, and one typist for a 
period of seven months, at a total expenditure of salaries to date of 

Jewel Lancaster, December 19, 1940, through Nov 19, 1941 $1,11938 

Ruth Hatcher, February 4, 1941, through September 19, 1941 627 SO 1,746 88 


Total Expnxsrs $2,411 29 

Bank Balance, 12-10-41 88 71 

$2,50000 


“ 1 he Medical Building Company has donated to us the use of the necessary space 
in Its building and has fuimshed us heat, light, w'alei, without any charge 

“It IS the opinion of 3'oui Committee that this w'ork w'hich the College has undei- 
taken .at tins particulai moment will be of the gieatest value to the Board of Proem c- 
ment and Assignment Service under tlie Federal Secuiity Administration We feel 
confident that the foresight of the College in nnaking this evaluation possible has pie- 
lented a del.av of at least six oi eight months in our Medical Preparedness Program 
From past experience, it seems to me that it probably w'lll take another tlnee oi foui 
months to complete our files, and it is recommended that the minimum figure of $50000 
be appropilated to complete this job 

“As jou undoubtedly know, all of the reports which have been made to me ha\c 
been in confidence Certain code numbers ha\e been utilized in keeping the idcntitj 
of the Consultants unknown to .iinone except me This information appears on each 
indniduars card in code Since all of this information is confidential, it is neecssan 
th.it the cards be considered in the s.ime niannei In view of this fact, it is recom- 
mended In the Committee on Preparedness that the cards, including the filing cabinets 
that contain them, be turned o\er to the Region.al Office of the Procuremuit and 
Vssignmciit Committee, which will be located in Oiic.igo for use bv this Committee 
m obtaining plnsiclans for Militarj' and Civilian duty 

“ The Committee on Preparedness wishes to take this opportunity of Ih, inking the 
(»o\trnors oi the College, the niciiibcrs of the College, and .ill of tlic Consultants who 
lulpotl so unsellishl} m making this part of the program possible We would .ilso 
Id e to tb.mk the American Medical \ssoci.ation for their hearts cooperation m tins 
i ndea\ nr 

Respect iull> sulmuttcil, 

J\Mis K Pmilin, Cluunmit 

Coininitlic ott rnfianul/.i << ’ 


$ 42 00 
5500 
25 94 
11705 

11880 $ 358 79 


$ 63 55 
73 97 

168 10 305 62 
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Si\TisncvL Anvlysis oi Evaluations 




Pcdintncians 

General Practitioners 

Med Res 

E\ aluated 

Sntcs 

Internists 

EraliiTtcd 

Data InsufT 
for Eval 

E\ aliinted 

To be 

E\ aluated 

Alabama 

101 

59 


839 


133 

Ari7ona 

44 

19 


210 



Arkansas 

78 

32 



611 


California 

853 

312 



3,750 


Colorado 

124 

52 



589 


Connecticut 

215 

111 



787 

7 

Delaware 

15 

9 


128 


2 

Florida 

156 

54 



819 

176 

Georgia 

196 




944 

215 

Idaho 

10 

4 


180 



Illinois 

738 

340 



3,425 

♦ 

Indiana 

221 

105 



1,936 


Iowa 

169 

60 


1,294 


Kansas 

114 

41 


716 


Kentuckv 

135 

73 


1,044 



Louisiana 

167 

67 


647 


208 

Maine 

37 

14 


333 


5 

Man land 

275 

122 


1,065 


16 

Massachusetts 

529 

223 


1,577 

60 

Michigan 

396 

176 



1,771 


Minnesota 

310 

94 



1,278 


Mississippi 

73 

35 



585 

93 

Missouri 

387 

127 



1,837 


Montana 

29 

9 


191 



Nebraska 

110 

36 



712 


Nevada 

6 

2 



35 


New Hampshire 

22 

IS 



270 

1 

New Jerse\ 

309 

209 



1,766 

25 

New Me\ico 

12 

8 


166 



New York 

2,102 

1,019 



8,227 

150 

N Carolina 

166 

77 



750 

159 

N Dakota 

32 

8 


228 



Ohio 

664 

276 



3,072 


Oklahoma 

123 

58 


700 



Oregon 

81 

27 


547 



Pennsylvania 

873 

457 



4,091 

57 

Rhode Island 

69 

37 



290 

6 

S Carolina 

76 

45 


519 


108 

S Dakota 

20 

7 



216 


Tennessee 

173 

82 



923 

286 

Texas 

372 

190 



2,108 


Utah 

22 

19 


196 



Vermont 

29 


12 

236 


I 

Virginia 

187 

95 

42 


997 

24 

Washington 

91 

40 

83 


821 


West Virginia 
Wisconsin 

98 

187 


1,194 

659 


Wvoming 

D C 

4 

183 

4 

63 



117 

414 

. 

IS 

Totals 

11,383 

5,100 

54 

9,717 

46,092 

1,750 


Internists evaluated to date, 12-10-41 
Pediatricians evaluated to date, 12-10-41 
Med Res Officers evaluated 12-10-41 
General Practitioners e\aluated 12-10-41 

Total number of phvsicians CTaluated 


11,383 

5,100 

1,750 

9,717 


27,950 
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IVe tucic asked to cz’aluatc 74,096 

We have evaluated 27,950 

To be evaluated 46,146 

(Of this last number approximately 8,000 
have been evaluated but the states in which 
they are listed have not been completely 
evaluated as yet ) 

Dr Paullin “The Boaid of Piocuiemeiit and Assignment Seivice operates 
under the Federal Secuiity Administration This Boaid was appointed by a resolu- 
tion signed by the President of the United States We operate under the 0PM and 
the Committee on Health and Medical Care, which is headed by Di Irvin Abell, and 
w'hich IS now the policy detei mining committee under the 0PM, ouis is the Commit- 
tee that does the work The Boaid of Procurement and Assignment has about ten oi 
fifteen subcommittees which work in conjunction with the Board This Board is the 
logical one to receive our reports and the benefits of our work It is the agency that 
can use this information with effect PreMously, the Surgeon General of the Army 
was restricted to a considerable extent because no man could get into the Aiiny if he 
was thirt>-five jears or over, except under undue circumstances We hope to help 
this Committee in determining the military needs of the Government by establishing 
a pool of one thousand Reset ve Officers If the Surgeon Geneial sends in a request 
to the Armj' for tw'enty internists, w'e wnll send him a list of forty, and fi om that J’ 
can choose men w'ho have said they wnll volunteer, if he w'ants tw'o hundred men, v 
will send him a list of four hundied wffio are capable of being WMr surgeons WI} 
he lakes them out of that pool, it is our business to keep the pool full all the t - ~ 
his needs w'lll be supplied 

“ Along w'lth that, there is an effort to protect the civilian population, to sc 
model ate medical care is given to those people w'lth a moderate amount of curta?^^^ 
of some of their activities 

■ 1 hirdlv, we are attempting through the Medical Educ,ition Committee to 
teiiinne the hospital and teaching needs of all medical schools and all hospitals, anci\ 
ihej .11 e .iskcd to cooperate by cutting their supply of medical officers as low' as possible 
Since praetic.illj all teaching institutions have frozen units, or hospital units w’hich ha\e 
been fio/tn up until last Monday, those units are released because w-ai has been de- 
elaied .iiid .ill leaching institutions now have been advised that they must levise their 
list ot leaelnng personnel, eliminate those units that weie frozen Hospital units .ire 
now h.ible to be called to active diitj 

riiere aic a lot of other problems up for consideration This is a utal question 
with us, particul.irh with the College If you w'lll look ver> carefully each week in 
the Journ.il of the '\meric.in Metlical Association, you will find the det.iils printed 
ot all of tins E^er\ week the deliberations of the Procurement and Assignment Bo.ird 
will be published 'J he Proem cinent and Xssigninent Board will meet next 'lhursda\ 
with the Medical Pieparcdness Committee of tlic American Medical Association in 
t-lncago, .ind .iftcr th.it wh.ite\er .innouncement comes a\i11 be acailablc in the next 
I'-siK* of the Journil and wc hope at that time to get the niachiiierj m operation foi 
the titilir.uion of this infornution which the College has alreadi ace'umul.ited to speed 
ti’ii iiitioti.d medit.d defense more rapidK tlmii it ha*. e\ei been done before and to put 
the right peg m the right hole *' 

PiisimsT Lfi The College has recened a grc.it de.il of credit through this 

V o.k In Dr Pmllin It h.is been i one-nnn job lie* has de\ott«l a tremendous 

.■n. I’.iu Ml tune md ctiergi to it and as a reward of his seriiccs, lit is now going to 
Sen It i vicutr bmden of rt'-pon«ibiht\ Ihe College is proud to be represented 

bv Dr 1 ’ tilbn on thi'. iiUionil eonmiitur It must be a gre.it s itist.iction to the 

' md > tr\ rtllon of the C ohege tint this ( olltgi got started long before the 
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Government upon this difficult piogiaiii, and now i\e aie going to see the fiuition of 
that woik Dr Paullin now has left out of tJie oiiginal appropnation of $2,50000 by 
the College a small sum of about $89 00 He spent much more than that out of Ins 
pm ate puise to say nothing of his time He has a job to finish up, and if it is 
agreeable to Di Paullin, I should hope that someone of the Regents would be willing 
to nlo^e that a further appropriation of up to $1,000 00 be given for the continuation 
of his work ’ 

Dr Pepper reported that the Finance Committee would have a recommendation 
to cover this item 

On motion by Di O H Peiry Pepper, seconded by Di Charles H Cocke, and 
regularl> earned, it was 

Resolvld that the location of the cards and files when tlie work is completed, 
be tuined ovei to the Regional Office of the Proem ement and Assignment Committee, 
which wnll be located in Chicago, foi use by this Committee in obtaining physicians 
for military and civilian duty, also that when Dr Paullin’s evaluation office is closed, 
other fixtures may be disposed of and the money realized thereon returned to the Col- 
lege , also that the Board of Regents conveys its heartiest thanks to Dr Paullin 

President Lee " At this time, it would seem appropriate to have a report from 
Dr O H Perrv Pepper on the activities of the Committee on Medicine of the National 
Research Council Sometimes when that Committee meets, I am not sure whether it 
IS a meeting of the Regents of the College or of the Committee on Medicine, because of 
the large number of representatives from our College ” 

Dr Pepper “Mr President I have nothing to repoit that is not alreadj familiar 
^ to the Regents Our first activities w'ere diiectly advisory to the Surgeons General 
j in a variety of different fields We prepared manuals and w'e wTote the standards 
of physical examination The Committee on Medicine has eight or nine subcommittees 
and the American College of Phj'sicians is widely represented on them More recently 
^ the project that the College started, namely, the giving of money for reseaich service 
desired by the armed forces, has been taken over by the Government tin ough the estab- 
lishment of the Office of Scientific Reseaich and Development, with the appropriation 
of considerable millions of money The activities of these committees of late have 
been laigely devoted to the evaluation of the many huiidieds of research projects 
that have come in, evaluations of tliein then to be forwarded to the National Research 
Council, Committee on Medical Research, under the Chairmanship of Dr Alfred New'- 
ton Richards, where the final decision as to w'hetlier funds i equested from the Office of 
Scientific Research and Development for the carrying out of these researches is 
made A million or more dollars has already been allocated, and several more 
millions are available A constant flow' of these research projects is still coming in 
Some are initiated by individuals, some by committees that have been cognizant of a 
need, others have been requested directly by one or another of the armed forces oi 
some division of the Surgeons General’s offices For example, there was a surprising 
need of information on various aspects of malarial control, malarial treatment and 
malarial know'ledge, and some hundred thousand dollars have been allocated for that 
I am not familiar, because of the secreev tliat surrounds aviation, tank and chemical 
warfare fields, w'ltli tlie exact details of dieir projects, but I do know that considerable 
sums of money have been allocated there, so that the activities of >our Board of 
Regents on these committees have shifted to this new type of work No doubt there 
will be additional fields opening up 

“A new committee on wdneh there are several members of >our Regents has just 
been formed to develop ceitain new anti-mfection agents, study of the problem, and 
they are being properly tried out 

"This College allocated $10,00000 to be used within one vear upon recom- 
mendation from the National Research Council Committees and approval of the Ex- 
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ecutive Committee of this Board $5,00000 ^\as allocated to Dr Cohns ^\olk on 
purified albumin, blood albumin as a blood substitute in transfusions That money 
was made a^allable and has proved very useful and has brought the College much 
Cl edit The other $5,000 00 has not been allocated, and it is now' my recommendation 
that that oflfei now' be considered expiied" 

President Lee then called for the repoit of the Advisory Committee on Post- 
graduate Courses, Dr Edw'ard L Bortz, Chamnan 

Dr Bortz “Mr President and members of the Boaid of Regents — soon aftei 
your President appointed this Committee, a meeting was called and a skeletal out- 
line of the courses was drawn up, and this outline sent to the Executive Committee 
of the College and to the Committee on Educational Pohc> of the Board of Regents, 
w'lth the request that they make suggestions foi alteiations, additions or deletions 
Upon leceipt of the answ'ers, the Committee wiote to the diiectors that had been se- 
lected, and these men returned promptly their acceptances to act as oiganizers foi 
these courses and made ver}' enthusiastic statements in suppoit of this activity bj 
this College The w'oik of the Committee got aw'ay to a good start The men 
promptly got into action and prepaied pieliminary statements concerning the content 
of the courses, follow'ing which the ' General Bulletin,’ or piehmmary announcement of 
these courses, was published The members of the Advisory Committee have all been 
very active and have received much help from Dr Hugh J Moigan and membeis of 
the Committee on Educational Policy, and fiom the College Officers available in Phila- 
delphia During the last two months, details have been increasing in numbei to the 
point where your Chairman piactically had to be in daily contact with the Executive 
Secretarj Many conferences have been held The General Bulletin w'as distiibutcd 
to all members of the College, and w’lthm a very short time legistrations began com- 
ing in Already at this time, Couise No 1 in Allergy under Dr Robert A Cooke 
is filled to capacity, as is also Course No 10, Internal Medicine, undei Dr Cecil J 
Watson at the University of iSImnesota Registiation in othei courses is developing 
<5atis factor ily (Dr Bortz then read the number rcgisteied foi each course) 

“ Acting on a resourceful suggestion by Dr Francis G Blake and appi oved by the 
Bo.iid of Regents, the Executive Secretary' is engaged in obtaining advance copies of 
‘•iiggested reading and informal reading lists from each dircctoi for publication in 
an earh issue of the ‘Annals of Internal Medicine,’ m order that all membeis of the 
College ina\ be given tlie benefit of know'ing what constitutes the most important 
and pertinent literature a^allable beaiing on these subjects 

“There ha\e been mam interesting and flattering comments and letters receded 
In the Exccutnc Office on the woik of the College in the field of postgiaduatc educa- 
tion Throughout the South, members have decried the fact that there are no com ses 
a^allal)le during the summer months This is something for the Regents to study in 
tlic future Just how much influence the present national situation will Iia\c on the 
courses we cannot say, but it is the opinion of your Committee that e\ cry thing pos- 
sible will be done to see that these courses are carried through to <i successful con- 
clusion 

“ Certain thoughts come to mind regarding the possibility of oftcring oppor- 
tunities for men in the service, physicians who arc not neccssaiily members of the 
College, to participate in cour'ses where there is not ytl a completed enrollment Wc 
ln\c contacted all the College Go\crnors, as! mg them to stimulate their local clienteles 
ind membership to enroll ’’ 

Dr Popper iiitjuircd hov the College tares finanenlly on tlie^e cour-.es whether 
the t ollog" e'cnitributcs or gain« 

Lo\h sMi “ Oidinarily tin College e.'pends $5(K)f)0 or mn-e beyond 
tbe u'co'ii • ui’- tbv-e tonr-e'' 'Ibt entire re'giMratioa tee collected fnitn each ineTiiber 
I' tur *t<! O' C'- i.t full to the* dfcitor of the tour-t fbe College tinances the organi- 
'Unir. nt 'ta iwir'-e, pnblie'atioM of the bulletin ,ind re/j'.traiio'i e'lirns's Last 
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jear one of the Ditectors, Di E V Allen, lefused to accept the honoiauuni but 
the College paid all the local expenses, including guest instructois However, tiiere 
lias a credit balance created and unused ” 

PRrsMJENT Lee “ These couises have been m geneial very extiaordmary, and Di 
Boitr and his Committee have been veiy adroit m organizing the different types of 
courses As their experience increases, they are finding out what our Fellows really 
want, and I think eventually they will have some very valuable data We are very 
grateful to Dr Bortz foi the amount of labor he has put into this The College is 
a perfectly relentless boss It works its people and says occasionally ‘Thank You,’ 
but nothing more than that This is the third Committee that has done a tremendous 
amount of work — the Committee on Credentials, the Committee on Preparedness and 
the Committee on Postgiaduate Couises We shall now have tlie report of the Com- 
mittee on Educational P0I1C3', Dr Hugh J Morgan, Chairman " 

Dr Morgan "Mr Chairman, the Committee on Educational Policy has taken 
pride in what has been done by Dr Bortz and his Committee, and I would like to point 
out to the Regents that here in the middle of December there are 145 legistrants for 
tliese courses That is something new, sonietliing that always has been hoped for — 
that these courses would be organized and gotten underway before the December 
meeting of the Board of Regents Whetliei or not tlie war is going to make it dif- 
ficult for the consummation of the plan is beside the point at the moment Certainly 
tins Committee has done a splendid job 

“ The only other matter that the Committee on Educational Policy would like to 
bring before the Regents has to do with the efforts that we have made m the past 
year and a half to make some contribution m the work of continuing education for 
men in the service You will recall that at the last meeting the matter of organizing 
programs to be taken into areas was discussed Apparently tlie plan did not meet 
witli wholly favorable acceptance and was abandoned We are trying to continue 
operating on that objective It occurred to us that possibly something could be done 
about the library facilities of military hospitals where reference books could be made 
available In tlie last wat, it was impossible to get any of tliat sort of thing and no 
information was available, except by word of mouth from one of the seniors m the 
service It was almost impossible to get information at all Your Committee has befen 
in communication with the Surgeon General’s Office, through Captain Davis and 
Colonel Hillman, and we are informed that there is a basic allowance for the pro- 
vision of medical journals for hospitals of five hundred beds or larger, service hospitals, 
and we have been supplied witli the list of journals, twenty m number We im- 
mediately discovered that the list did not contain our own ‘ Annals of Internal Medi- 
cine ’ Also, there is a list of some sixty or seventy textbooks which constitute the 
‘ basic allowance for books of hospital libraries of hospitals of five hundred beds or 
more ’ The actual type of text and the name of tlie author are not given in any of 
these lists, wliicli leads us to feel that some thought directly related to the quantity and 
quality of the material available would be an impoitant contribution To that end, 
your Committee yesteiday passed the resolution that ‘the Board of Regents authorize 
the Committee on Educational Policy to communicate with the proper authorities con- 
cerning the improvement of medical library service for hospitals of five hundred beds 
or more ’ I would ask the Board of Regents, and I herewith move the adoption of 
that resolution” 

The motion was seconded by Di Charles H Cocke 

Dr Pepper “ Would it not be a good idea to channel that through the Committee 
on Medicine It would then carry the weight of a body that is definitely and officially 
advisory to the Surgeon General’s Office I think tlie same information noiild apply 
to the larger battleships and units of the Navy ” 

Dr Morgan “ I certainly agiee, and I will channel it that wav ’ 
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President Lee “ The resolution confines itself to hospitals of five hundred 
beds or over, and one ^^onders if it might be possible to have circulating books and 
circulating periodicals among smaller hospitals A great many of these five hundred 
bed institutions are pretty well provided for, and they can do a good deal about looking 
after themselves, but some of the smaller ones might need a limited amount of help ” 

Dr Morgan "I will drop 'the five hundred bed designation’ and meiely say 
‘ service hospitals ’ ” 

Dr Pepper brought up for discussion the question of whether the College might 
make a contribution of sending perhaps one hundi ed copies of the “ Annals ” to a 
hundred places to be designated b> the Surgeon General Dr Morgan and Editor 
Pincolfs both felt this an expense of some little consequence, and it would be more 
appropriate to urge the Suigeons General to add the “ Annals ” to the list of appioved 
journals for service hospitals 

Dr Pauli in suggested that the request should be routed through the Piocureinent 
and Assignment Division, Committee on Medical Education and Hospitals, with a 
recommendation of the Committee on Hospitals going directly to the Surgeon General s 
Office 111 the War Department 

In tins opinion Dr Pepper and Di Morgan concuired, but pointed out that no 
change in the resolution would be required, because it reads “ to the proper authoi ities ” 

The motion was put to a vote and unanimously carried m the following form 


Resolved, that the Board of Regents of the American College of Physicians 
authorizes the Committee on Educational Policy to communicate with the proper au- 
thorities concerning the improvement of medical library service in service hospitals 
Dr Hugh J Moigan, one of the College representatives on the Conference Com- 
mittee on Graduate Training in Itledicine, reported upon the meeting of that Com- 
mittee in ChiCiigo during May, 1941 About ten out of a long list of hospitals that 
applied for eialuation and approval as proper places for resident tiaming were ap- 
proved and subsequently the Committee’s report was accepted by the Council on 
Medical Education and Hospitals of the American Medical Association Dr Morgan 
said in part “ In my judgment the Conference Committee constitutes a satisfactory 
medium for the College to express its interest in and to exert its influence in the mat- 
ter of eialuation of opportunities foi resident training The Conference Committee 
IS compiiscd of representatn es of the Council on Medical Education and Hospitals, 
the American Board of Internal Aledicine and the American College of Phj'sicians 
1 his arr.ingeinent is proi ing to be a satisfactorj' one from the point of view of all three 
groups ” 

question uas asked concerning the uork of tiie Advisorj Council on Medical 
Education 

Div Morc.\x “This Ad\isor> Council has representatives of the American 
Ifospital \s«ociation, the Catholic Hospital Association, the State Boards of Medical 
Examiners the American College of Surgeons and the American College of Physi- 
cians I cannot say that the Council has jet accomplished very much, but 1 have the 
feeling that it has ambitions and 1 think it would be to the advantage of this 
College to remain a member, or to retain meinbcrsliip in this Council, until it is 
ob-trved what the Council is going to do” 

Dk Irons “I quite agree with Dr Morgan There is a process of evaluation 
going on m that Council, and we may need quite a Iittk help It is the kind of 
liilp V e are going to nccil which would lie the kind furnished In the College repre- 
iiitation ' 

P'^tsidcnt L*e tailed for the report oi the Comniittec on Eellov diips and Aw.irds, 
Dr rramj>, O Ill.ikc, Clniriiun 


Dt Ui VKi 

to t’pif 


• I Mnt! report (icst, hricflv on the Rc'-earch Fcllov s vvlio have 
wt,-5 '.trie the la^i tmc'n.g of the Ilotrd of Regents Dr William 
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Woods Beckman Dt Lewis Dextei and Di Moiris Tagei have completed tlieir fellow- 
ships Dr Beckman, who woiked under Di van Sl5'ke at the Hospital of the Rocke- 
feller Institute on the chemistry of sterols, has not yet submitted a final report Di 
Dextei, who w'orked under Dr Houssay at Buenos Aires on various aspects of 
experimental hypertension, has submitted a final report, expressing Ins gratitude for the 
fellowship and the lalue of the expeiience in Dr Houssay’s laboiatory, where all the 
tacilities of the laboratoiy i\eie made available for his work Two papers embodying 
the results of his work ha^e been wiitten and will be submitted to the ‘Annals of In- 
ternal Sledicine ’ Dr Dextei is noiv at tlie Peter Bent Brigham Hospital in Boston 
Dr Tager, ivho worked undei Dr George H Smith at Yale on staphylococcus in- 
fection, has made a final report, accompanied by a reprint covering studies on staphylo- 
Ijsin, carried out under tenure of his fellowship Dr Tager is now Instructor m Im- 
munology at Yale Dr Homer Swanson, whose lesignation on March 1, 1941, has 
already been reported, has submitted a repoit tliat reprints of papeis resulting from 
his studies on Vitamin E deficiency and on fat embolism, under tenure of the felloiv- 
ship, will be sent as soon as available Dr Swanson now holds a resident appoint- 
ment at the New Yoik Neurological Institute 

“The tliiee fellows appointed at the meeting of the Board, Decembei, 1940, are 
now' at w'ork as follow s 

Dr William Arrowsmith, since July 1, 1941, under Dr Cail V Moore, Washing- 
ton Univeisity, St Louis, on iron metabolism. 

Dr Allan D Bass, since September, 1941, under Dr William T Saltei at Yale 
on honnone factors in neoplastic disease, 

Dr Rulon W Rawson, since September 1, 1941, under Di James H Means a1 
the Massachusetts General Hospital on thyroid physiology 

“ The Committee on Fellowships and Awards has this year received eleven ap- 
plications foi fellow'ships for the coming year from men who aie graduates of a con- 
siderable number of universities — the University of California, Stanford, Wisconsin, 
Harvard, Columbia, Southern California and the University of Vienna After care- 
ful consideration of these applicants, the Committee has selected two whom it con- 
siders die two most outstanding of the group 

Dr James Hoppei — Graduate of the Univeisity of California Medical Sdiool, 
1939 , internship and residency with Dr William J Kerr at the University of 
California Dr Hopper has this year been working on a Cox fellowship at 
Yale, in tlie Department of Internal Medicine He is highly recommended 
by Dr Kerr and also by Dr Mettier of tlie University of California as one of 
the outstanding young men of their group that they have had in recent years 
He has been in New Haven just a short time, and we feel, as far as w'e can 
judge at present, that the recommendations of Drs Kerr and Mettiei 
are quite just ones Dr Hopper makes application for his fellowship to 
engage in studies of blood volume, particularly a comparison of the carbon 
monoxide and dye methods of various states, to work in the Depaitinent of 
Medicine at Yale under Dr Peters > 

“ The second man that we considered outstanding is 

Dr Joseph L Lihenthal, Jr— Graduate of Johns Hopkins, 1937, internship under 
Dr Walter W Palmer at Presbyterian Hospital, New' York City , six months 
residency at National Hospital, Queens Square, London, and now on the resi- 
dent staff at Johns Hopkins He is particularly interested in neurological 
problems, and he desires to go to Vanderbilt Unuersity to work under Dr 
Harvey, w'ho is one of our former fellows of some >ears ago, who w'orked in 
England The particular problems which he w'lshes to studv arc those re- 
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lated to neuromuscular pliysiology and myasthenia He is stiongl) sup- 
ported b)' Dr Philip Bard Dr Walter W Palmer, Dr W T Longcope and 
several others 

“The Committee on Fellowships and Awaids unanimously recommends that Re- 
search Fellowships, in the amount of $1,800 00 each, beginning September 1, 1942, be 
awarded to these two selectees ” 

On motion by Dr Blake, seconded by Dr lions, and unanimously carried, it was 

Resolvld, that Research Fellowships m the amount of $1,800 00 each shall be 
awarded, beginning September 1, 1942, to Dr James Hopper, Jr, -whose home is in 
San Francisco, Calif , for work concerned with a comparison of the carbon monoxide 
and dj'e methods of blood volume determination under Dr John P Peters of Yale 
University School of Medicine, and to Dr Joseph L Lihenthal, Jr, Baltimore, Md, 
for -work concerned with obseivations on myasthenia gravis and related problems in 
neuromusculai transmission in man under Di A M Harvey in the Department of 
Medicine at Vanderbilt University School of Medicine, Nashville, Tenn 

Dr Blake “The Committee on Fellowships and Awards held long discussions 
and experienced considerable difficult}' in picking the above tw'o men over tw'o others 
in the group of eleven, w'ho, perhaps, are almost equally good in accomplishment and 
promise, and so, after discussion, the Committee w’lslies to recommend, if it is agree- 
able to the Regents and the Finance Committee, that a third fellow'ship be aw'arded to 
Dr Charles P Emerson, Jr, Graduate of Harvard Medical School, 1937 Hi<? hos- 
pital training was at Boston City Hospital and at the Thorndike Laboratory He is 
Iiighly recommended by ever}' one w'ho has wiitten about him — Keefer, Finland, 
Castle and others He w'lshes to continue and carry along further investigations, and 
is now’ concerned w'lth the physical and chemical studies of red blood cells, particularly 
in relation to problems of hemolytic anemia under Dr William B Castle at the 
Thorndike Memorial Laboratory, Boston 

“ Again the Committee unanimously recommends the granting of this fellow'ship ” 

On motion by Dr Blake, seconded and regularl} carried, it was 

Ri-soulu, th.it a Research Fellowship, in the amount of $1,800 00, beginning 
September 1, 1942, be awarded to Dr Charles P Emerson, Jr, for w'ork concerned 
with the studv of \arious ffictors which act in vitro as hemoly/ing agents and in ani- 
mals .ind man to cause hemolytic .ineinia undet Dr William B Castle, Di George R 
Mmot and Dr T II Ham at the Thoindike Memorial Laboratory, Boston City 
Hospital 

t SccreUr} ’s Note Di Emerson was unable to accept this fellowship due to sum- 
mons to actue niiht.ir} dut} with the Har\ard Base Hospital, but provision 
was made that he may file .ipplication to resume the fellowship follow'ing his 
disch.irge from scrMcc, and that such applic.ition will rcccne special 
consideration ) 

Dk Bl\ki “The Coininiitct on Fellowships and Awards, rccogni/ing that in 
.ill probabilil\ there may be withdrawals of fellows appointed prior to assuming of 
fellowships because of call to scr\icc with the anned forces, discussed the question of 
recommending the api»ointnunt of a fourth \cr\ good man as an alternate, in award- 
ing to him a fcllov ship to take effect should one of the appointed fellov s withdraw 
prior to tilt .'s..iiinptin,i of the fellowship This fourth man is 

Dr C*-[rl Cl Heller — Graduate of the Unnersit} oi Wisconsin. M D and PhD, 
!'/}(( Ills hii pit"*! training 'as rectned .at the Wisconsin General, Madi- 
o” Hi jv }i„v\ in Detroit at W i}nc Unnersit} with Dr Gordon B M}tr'' 

MI d'"i*u Ins pinof! of s'udv at Wnconsm, both for lus Ph D and M D 
s p, v.i* .ictnel} t. g.-giil in rc't.tnh I irgth with Dr Steritighau- 
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and has to Ins credit a number of publications with Di Sevnnghaus and 
Jater tno or three of his own dealing with hormone problems along general 
lines of woik in which Dr Sevnnghaus has been interested He is highly 
recommended b\ Di Sevnnghaus, Dr Henry R Carstens, Dr Gordon B 
Jh'ers and Di Walter J Meek He seems to be a man of industry and lots 
of drne, described as a very competent individual He desires a fellowship 
to work on the physiological problems of hypo- and hypergonadism in rela- 
tion to hypo- and hyperpituitarism in human males and females under Dr 
M)'ers at Wayne University 

‘ The Committee again unaiiimoush recommends the awaid of this fellowship tc 
Di Heller as an alternate ” 

On motion by Dr Blake, seconded bv Dr Pmcoffs and legularly earned, it was 
Resolved, that a Research Fellowship of tlie American College of Physicians, 
111 the amount of $1,800 00, beginning July 1, 1942, be awarded to Dr Carl G Hellei 
as an alternate should there be w ithdrawals of other appointed fellows, this fellowship 
to be made for work concerned with the physiological problems of liypo- and h 3 T)er- 
gonadism m relation to hypo- and hyperpituitarism in human males and females under 
Dr Gordon B Mjeis at Wanie Univeisitj', Detioit 

On motion b} Dr Blake, seconded by Dr Cocke, and regularly carried, it was 

RtsoL\LD, that if during the tenure of his Researdi Fellowship a fellow resigns 
because of entrance into service m the armed forces, when such service is completed 
an application for resumption of his fellowship shall receive special consideration 
Dr Blake “Witli respect to the Phillips Memorial Award, letters were sent out 
about the first of November to all Regents and Governors, and to a selected list, as 
has been done in tlie past, asking for suggestions and nominations of at least three 
individuals, arranged m the order of choice, for tlie Phillips Memorial Award 
From this canvass, the Committee received fifty-three nominees over which consid- 
erable tune has been spent, combing out those who obviously were not very satis- 
factory nominees and reducing the list down to about fifteen for further consideration 
After reviewing the accomplishments and the pertinence of the work of these indi- 
viduals, taking into consideration the fact tliat the Award is for work in Canada oi 
in the United States, relatively recent work, either in the field of Internal Medicine 
or the basic sciences, having relation to Internal Medicine, the Committee on Fellow- 
ships and Awards unanimously recommends to the Board of Regents that the John 
Phillips Memorial Medal for 1942 be awarded jointly to Dr John Rodman Paul, Pro- 
fessor of Preventive Medicine, Yale University School of Medicine, and Dr James 
Dowling Trask, Associate Piofessor of Pediatrics, Yale University School of Medi- 
cine, for their studies on the clinical epidemiology of poliomyelitis, and more particu- 
larly for their recent demonstration of the prevalence of the virus of poliomyelitis in 
feces and its detection m sewage and in flies 

" Dr Paul was born in Philadelphia, Pa , on April 18, 1893 He received the 
degree of Bachelor of Arts at Princeton University in 1915 and the degree of Doctoi 
of Medicine at Johns Hopkins University in 1919 He was Assistant m Pathology 
at Johns Hopkins during 1919-20 and interne at the Pennsylvania Hospital, Phila- 
delphia, from 1920 to 1922 He w^as Director of the Ayer Clinical Laboratory, 
Robert Robinson Porter Research Fellow m Medicine and Associate in Surgical 
Pathology at the University of Pennsydvania from 1922 to 1928 Since 1928 he has 
been a member of the facultv of Yale University School of Medicine as Assistant 
Professor of Medicine from 1928 to 1934, Associate Professor of Medicine from 1934 
to 1940 and Professor of Preventive Medicine since 1940 

“Dr Trask w'as born in Astoria Long Island N Y on August 21 1890 lie 
received the degree of Bachelor of Philosophy at "iale University in 1913 and the 
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degree of Doctor of Medicine from Cornell University in 1917 He was an interne 
at the Bellevue Hospital, New York, from June, 1917, to May, 1918, and served in 
the U S Army during tlie World War I, from May, 1918, to Decembei, 1919 He 
nas Assistant Resident Physician at the Hospital of the Rockefeller Institute for 
Medical Research in New York from 1919 to 1921, Instiuctor in Medicine at Yale 
University School of Medicine from 1921 to 1925, Assistant Professor of Medicine 
fiom 1925 to 1927, and since 1927 has been Associate Professoi of Pediatrics 

" Begun a decade ago at a time when research on pohom 3 'ehtis had foi main 
years been more concerned with the experimental disease in monkeys than the natural 
disease in man, Paul and Trask’s earlier work was concerned wnth studies on the 
epidemiological, clinical and immunological aspects of abortive poliomyelitis As a 
lesult of these investigations they emphasized the much greater prevalence of the 
minor or Wickman type of abortive poliomyelitis tlian had previously been suspected 
find the probable significance of this generally unrecognized prevalence of minoi in- 
fections in the spread of the disease In subsequent w’ork they established the impor- 
tance of employing recently isolated strains of inrus in studying the immunology and 
pathogenesis of poliomyelitis Their more recent investigations have been particu- 
larly concerned w'lth the method of transmission of the disease In the couise of this 
W'ork the}’’ ha\c showm that monkeys may be successfullj' infected subcutt^neousl^^ 
intraperitoneally and by way of the gastro-intestinal tract much more leadily than hiid 
been supposed , that the virus is more easily and frequently recoverable from the stools 
than from the nasopharynx in both paralj'tic and abortive cases , and that it is present 
in the feces not only during the acute stage of the disease but also for weeks after 
icco\crj from the acute phase Thej have, furthermore, showm that the virus inaj 
be isolated from sewage during the course of epidemics, and quite recentlj have de- 
lected Its presence in flies collected in the field during epidemics of the disease 

“Undertaken at a time when pohomjehtis was generallv if not universallj'' be- 
lieved to be a contact infection transmitted by way of the upper respiratory tract, Dr 
Paul and Dr Trask’s studies of the disease have not only served to reopen the whole 
question of the epidemiology of poliom^'elitis but hav'^c also marshalled an nnpressiv'e 
bodj of evidence which would appear to support the idea that poliomyelitis may after 
•ill be an ‘ intestinal disease ’ ’’ 

On motion h\ Dr Morgan, *.cconded bv Dr Pincoffs and i egularlv cai ried, it w as 


Risoivii), th.it the recommendations of the Committee on Fellowships and 
\wards be approved and that the John Phillips Mcmoiial Medal be awarded for 1942 
jointiv to Dr John R Paul and Dr James D Trask, medals to be .awarded to each, 
the names of both recipients appearing on each medal 

Dr Morgan suggested that the College obtain photographs of all Phillips Med.il- 
I'-ts for record in the College .Vrchivcs Secretary Loveland replied that photogr.iphs 
h.ivc been obt.iined of .all previous recipients 

President Lee called for the report of the American Board of Internal Medicine, 
Dr Lruc'-t h Irons Chairman 


Dr Irons <.aid he h.id no formal report to offer, but that the work of the Bo.nd 
I*- proceeding sati'.factorilv 

Di Ph'pi R " Uov have the specialized c\.atninations worked oiit^’’ 
f)^ lios'- “In general one could sa\ that the svstcin has been satis f.actoril} 
t ihh^hed 'lite tendenev will be. I think for a verv much smaller number of holders 
of the ce-tific.ite- of the Board to w.ant also some sub-spcci.altv designation I do not 
h.vc the i .,nrt- evactlv m mind but ptrlnap- of all iho-e v\ho arc in Cardiologv — we 
^•rriiDn’fd at the rotjin *.» of th.it group— not over ten per cent of them w.anted to 


It 

I . *J . 


' V'! htio ■ d 'uket on the* iKjttO’ii of the*ir ecrtihe.i'e**. 1 thiiil .i^. time got'> 
j'jw iT d a ibt^ ror-ing de n.and for siib-NfMsci.alization v ill ‘.nhsidt Of 
' t'k-i ft o |.vcnHv intere-ud in oii' of tht-e M’h—pcci dtie-. v ill not he 
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particularly enthused ovei this tendeiicj Ihe Boaid has made no effoit to influence 
the matter one ^^ay or another Four sub-specialties aie now being covered by the 
Board We are also going to ha^e a mimbei of requests for recognition of furtlier 
sub-specialtics The feeling of the Board is tliat those requests will have to be scruti- 
nized very carefulh , and I suspect the Board will move very slowly in the immediate 
future in these directions 

President Lee called for the report of the Committee on Annals of Internal Medi- 
cine, Dr Walter W Palmer, Chairman 

Dr P \LJiER “ As may be seen from the financial statement, the Annals is more 
than self-sustaining For Volume XIV the surplus was nearly $7,000 00 ($6,947 86) 
The chaiacter of the articles has improved steadily Your Committee believes the 
publication of the Annals is one of the important functions of the College 

‘ ^^’lth the increase in costs of publication the need for reducing the number of 
pages printed may occur For the present, your Committee recommends no change 
be made in tlie size of the journal 

“ The Editor reports a request from a journal called Mcdicas, published in Span- 
ish in New York and distributed to South American countries, to republish entire 
articles appearing in the Annals It has been the policy of the Annals not to permit 
the publication of entire articles Most requests for this privilege come from com- 
mercial journals Some consideration to the request on the part of Medicas seemed 
desirable, in view of the good neighbor policy However, for the present, it would 
appear wise not to recommend any exception to the general policy until the publication, 
Medteas, has been thoroughly investigated *' 

President Lee then asked for a report from the Editor of the Annals of In- 
ternal Medicine, Dr aiaunce C Pincoffs 

Dr Pincoffs “ Mr President, I have very little to report In accordance with 
the decision of the Committee on the Annals at its last meeting, the journal is now 
appearing in two volumes a year, each wnth its own index The first of these half 
year volumes will come out at the end of December I might say a word in amplifi- 
cation of tlie question of economy in the Annals during the w’ar period It is quite 
w'ell realized, with a possible falling off of subscriptions and a probable rise in cost of 
publication, that the time will come wdien the size of the Annals will have to be re- 
duced, in order to keep from having a deficit It is, however, so strongly on the credit 
side at the present time, that it is felt that it wall not be necessary to inaugurate a 
policy of economy in advance of possible handicaps later on Upon the authority of 
the Executive Committee of the College, such a reduction or change m policy could 
be made in the mid j ear, or at any other time that w'ould be advisable, if that condition 
should arise ” 

Secretary Loveland reported tliat no immediate problems could be foreseen The 
present publishing contract extends through June, 1942, and there have already been 
purchased adequate paper stock and envelopes for the period ending June, 1942 

Dr Pepper “I can think of nothing more useful for this College to do than 
to "o into tlie ‘ red,’ if necessary, in maintaining the present standard of the Annals 
It would be a mistake to let the decision on the Annals be determined by the mere 
bookkeeping item We have had a surplus every year for some time There is no 
reason to think that we are not going to go on having it, and I would think that the 
present situation is one wdiere we ought to move forward rather than backward, eien 
if we used some considerable parts of our surplus With tins thought in mind, I 
recently w-rote to Editor Pincoffs and urged him to introduce colored illustrations, 
which will come into medical publishing as they become better and cheaper, and my 
thoughts lun along that line rather than that of retrenchment 
The meeting at tins point recessed at 12 55 p m for luncheon 
At the resumption of the meeting. President Lee called for the report of the 
Committee on Survey and Future Policy Dr James E Paulhn, Chairman 
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“The Coninuttc on Sune\ and Futuie Policy of the Ametican College of Phj^bi- 
cians met at the College Headquarteis on December 13, 1941, with the following in 
attendance Dr Charles H Cocke, Dr Jonathan C Meakins, Dr James Alex Miller, 
Dr Hugh J Morgan, Di George Morns Piersol, Di Maurice C Pincofts and Dr 
James E Paulhn, Chairman 

“Your Committee on Surrey and Futuie Policy wishes to submit this repoit 
to the Board of Regents 

“A communication from the National Committee to Signalize Benjamin Fiank- 
hn’s Continuing Contribution to American Civilization is read w'lth a great deal of 
interest It is recommended that the American College of Physicians cooperate w'lth 
this Committee and expiess oui willingness to land w'hatever documents, historical 
papeis and the like wdiicli may come into oui possession for the furtheiance of the 
purpose of the Committee , 

“ A communication from Dr Maurice A Schnitker, of Toledo, Ohio, President of 
the American Federation for Clinical Research, requesting that there be a combined 
or joint meeting of his Society with the American College of Physicians, has been 
received It is recommended that w'e welcome the American Federation for Clinical 
Research and extend to them an invitation to attend the Aloining Lectures and Gen- 
eral Sessions of the meeting of the College in St Paul, April 20-24. 1942 We fui- 
iher suggest that the meetings of the American Federation for Clinical Research, 
w Inch are contemplated to be held in Minneapolis, take place before tbe meeting of the 
College in St Paul We feel that the establishment of a friendly lelationship w’lth 
this organization to be beneficial, both to the College and to the oiganization 

•*z\t a meeting of the Board of Regents on zVpiil 22, 1941, a resolution was 
adopted as follows 

“ Rfsou 1 1 ), that the recommendation of the Committee on Survey and Future 
Policj, coiKerning the w-aiver of dues of members called to active military service, 
be referred back to said Committee for study and report at the December, 1941, meet- 
ing of the Board of Regents 

“ 111 MOW of the fact that the emergenej has passed and that War is now de- 
t hired, it is recommended to the Board of Regents that all members of the American 
College of Phjsicians who are on full-time duty with the armed forces, or w'ho arc 
.issigntd to other full-time duties concerned with national defense, h.ive their dues 
reduced to correspond with those which are now' cfifcctive for those members W'ho are 
now ofiicers of the \rm\ and Na\j, namch $10 00 per annum 

It IS .dso 1 ccoinmcndcd that the Board of Regents address a communication to 
the Procurement and Assignment Board of the Federal Sccuritj. z\dministration, at- 
fintion of the Sub-coinmittcc on Medical Education, stating the gratification which 
co.ncs to the Bnird of Regents of the American College of Plnsicians for the pro- 
povcd program outlined bj the Sub-coinniittce for the continuanec of nicdic.il educa- 
tion of medic il ofiicers now in the armed forces as outlined and operatnc at the pres- 
ent tune The \merican College of Plnsicians wishes to offer its full cooperation 
.ittd .I'.si'.tance in furthering the contimi.ince of the educational program .is outlined 
V itli tin hope tli.it tins objectne will be apphc.nl>Ie to all St.ition .md General Hospitals 
' I.i \iew of the present einergencv, jour Committee feels tlmt modilication of the 
prt e.it prognin of tlu Xmenc.m College of f’hjsici.ins and anj suggestions for new 
should Imst r.irtfnl and matuie studj It is suggested that anj action to- 
w ird^ I rh tice in an% oi these policies |k considered a responsibilitj of this Com- 
tiiittr* 1. lu ot the pre-iiit enurgcncs, that that f*ommittcc stud\ thoughtfullj 
‘ ''I i teSM'U ir. ‘Ctwi'j nf the College m ordi r to rfji'>rt regul irl\ tht^#‘ .utiMtus 

I ’ I'l <td Rf 

t o’ueii'ir' 'op'-o.t the suggestions and recommend'ition of the Com- 
f’ . . I I- ' .1 Pohe. and it- rcconvnc’idation-- r/)*,‘*rrnii’g tlu imfiroiem'-nt 
' ' 1 ' t ^ ’ 1 * ' ’’i. 1 o n and Hi.spjt.d'- 
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"In \Je\v of the fact that the Uinted Slates at the piesent time is at Wai, it is 
highlj important that the American College of Physicians continue its close relation- 
ship with Its members, that it use its influence in exerting every effort toward the 
preservation of American institutions and the high ideals for which the American 
College of Physicians stands It is contemplated that this College will carry on its 
activities as best it possibly can under the present emergency conditions It is con- 
ceived that certain inevitable circumstances may arise which may curtail certain of 
oui activities, but those activities may be curtailed in amount, but not in principle 
It IS believed tliat the Postgraduate Courses as outlined by our Committee are feasible 
and quite w'orth w'hile We hope that our program will continue along the high stand- 
aids which have been established over this long period of years Nothing else would 
be in keeping w’lth the traditions which have been established by those who have gone 
belore in this our organization 

Respectfully submitted, 

Jamfs E Paullin, Cliaiiman 
Commtfttc on S‘nn>cy and Fnfmc Policy” 

By resolution, the above report was adopted seriatim and in its entirety 

President Lee called foi the report of the House Committee, Dr William D 
Stroud, Chairman 

Dr Stroud “ The thiee paintings m tlie senes, ' Pioneers of American Medicine,' 
entitled ‘ Beaumont and St Mai tin,’ 'Osier at Old Blockley ' and 'The Conquerors of 
Yellow Fever,' were loaned to the College Headquarters through the courtesy of John 
Wyeth and Brother, in order to show what has been accomplished and can be done in 
producing original paintings depicting some epoch in American Medicine 

“ No report has yet been received from die American Physicians Art Associatioi'i, 
through which Dr E E Woldman, F A C P , Cleveland, offered a prize foi the pro- 
duction of a painting acceptable to the College However, no adequate time has yet 
elapsed, because the offer was made only in the spring of 1941, and the Association has 
not since held a meeting 

"The College Headqnaiteis — There is nothing in particular to report, other than 
the fact that the Headquarters has been maintained in excellent condition with minor 
improvements heie and there Financial report for the year 1941 will show that the 
total cost of the Headquai ters, including janitorial services, all equipment for the 
Executive Offices, maintenance, heat, light, gas and water, insurance and taxes, will 
be somewhat less tlian $5,000 00 We may reasonably expect some increase in main- 
tenance with War conditions and higher puces of fuel During the coming year the 
exterior w'oodwork should be painted During the past summei, a further reduction 
in real estate assessment on the College Headquarters has been obtained, namely, 
from $39,700 00 to $30,200 00 At the time the Headquarters was pui chased m 1936, 
the assessment was $65,00000 

“404-12 S 42nd Siicct — The adjoining propeity, extending to Osage Avenue 
from the College line, was purcliased on July 11, 1941, with the approval of the 
Executive Committee of the College The purchase price was $9,000 00, but the ad- 
ditional costs foi taxes, settlement, commission, etc , bi mgs the total expenditure to 
$9,54028 Tlie property was assessed at $23 300 00 at time of purchase, but this 
assessment has since been reduced to $17,200 00 It has been the hope of the House 
Committee that this propeitj could be resold at book value to the National Board of 
Medical Examiners and the American Boaid of Surgerj for their headquarters, thus 
establishing a small ‘medical center’ here Although there have been numerous 
meetings and inspections, no definite developments have been reported to date ” 

President Lee called for the report of the Committee on Advertisements and Com- 
mercial Exhibits, Dr George Morris Piersol, Cliairman 



618 


MINUTES OF THE BOARD OF REGENTS 


“ Dr Piersol “ This Committee has not met, but our deliberations have been 
carried on largely by mail and telephone We have passed upon a number of requests 
for exhibit space at the Annual Meeting The difficulties, so far as advertising in 
the Annals is concerned, aie not great, because we follow certain legulations already 
adopted by our Committee and apply the rules of the Council on Pharmacy and 
Chemistry of the American Medical Association to pharmaceutical advertisements 
The Committee, m certain instances, has gone furthei in its restrictions on advertise- 
ments than most other medical journals, including those published by the American 
Medical Association In spite of opportunities to accept very advantageous advertise- 
mg contracts, as for example a double-page spread monthly of a cigarette advertisement, 
the Committee has lefused the contracts, because it has considered them irrelevant 
to the practice of Internal Medicine and derogatory to the dignity of the journal ” 
President Lee requested report from the Treasurer, Dr William D Stroud 
Dr Stroud “ The income of the College for 1941, with estimations for the month 
of December, will be approximately $116,00000, $3,000 00 more than estimated The 
gross expenditures for 1941, also with estimations for Decembei, will be approxi- 
mately $92,000 00, leaving a surplus of about $24,000 00 The College opeiated at 
ajipi oximatelj' $9,000 00 below its budget 

“ The book value, or purchase price, of its secui ity holdings is 

Endowment Fund $120,763 57 

General Fund 93,034 72 


$213,79829, Total 

“ The present cash value of these securities \\as on December 11 1941, $206,381 88, 
or a depreciation of onl> shghtlj over $7,00000 

“ The College emploj's a competent firm of investment counselors at a relativelv 
small cost of about $400 00 per annum, and receives frequent surveys of its secuntj 
holdings, which aie reviewed periodically by the Finance Committee of the College 
"We l)chc\e the fin.incial condition of the College sound and satisfactoiy The 
lecoiints, as usiiial, will be audited bj a certified public accountant .it the end of the 
\ear, and Ins st.itemcnts published in the Annals” 

On motion bj Dr Cocke, seconded by Dr Peppci and regularly carried, the 
I rcasiirer s report was .iccepted and filed 

I’lcsident Lee then called for the leport of the Finance Committee Dr O II 
l\n\ Peppei, Chairman 

Ihe 1*111 nice Committee of the American College of Plusici.ins met at the 
t ollegc neadqu,*rters on December 13. 1941 Drs Bruce .ind Pepper of the Coni- 
miltce Wire present. Dr Stone being delated on .iccouiit of bad wc.itlitr The 
I rt.i^urer and Lveciitui Secretarj were also pi eseiit 
Hie ( onimittei begs to report 


< J } 


»1) Dresel ( o Iiasi proied ‘>atisnctorj Imcsiment Coiiiibtlors and CustfKli.ms 
Ilieir clnrgt h is bun ?425 00 a scarles'. tb.in our prcMoiis adsjsers 
Ihe I in nit e ( ommiitee re'conimend'. tlut no change be m.idc in the present rules 
to' dill', ot miinb'rs entering active serviee in the armid fones At present 
such ofneti' pi\ $10 00 n M.ir, as do the regular ofticers i»f the \rm\ and X.ivv 
\{tt itton of shi membtrs will be drawn on the bills and in the Awais oi their 
ro hi til r ,iii\ mdividn il t isi. co’i'.nkrtfl bv th* Kegents 

to*' i.vh r f i, tbit of Dr 11 15 Kirlrind, ot New Voil ( itv wlto h.is re- 
til' V (It hi- dll'- during th* tfi’i of in- rvii» v ith tiu vnitncaii 

llu r«nime Co'.iuuttn '•vi'oimiN jid ?bt v luc*" ol his 


It 


m 


It' i'*i 
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(.4) A jcai ago tlie Regents made available foi one yeai $10,00000 foi lesearch 
desired by the Army oi Navy One-half was allocated to Cohn of Harvard for 
nork on blood substitutes The remaining $5,00000 has not been allocated 
In Mew of the fact that adequate funds foi medical research have been appro- 
piiated by the Government, the Finance Committee recommends that the Regents 
declare tlie term of the offer expired and so notify the National Research Council 
t.5) Also an appropriation was made a year ago to finance the work of Dr Paullin 
in evaluating the self designated internists of the country This extremely val- 
uable woik has now been extended to tlie whole field of tlie practitioners of 
medicine The sum appropriated last year has been expended, and the Finance 
Committee recommends that an additional $1,00000 be made available to Dr 
Paullin for the completion of this task 

(6) The Finance Committee leports that figures supplied by the Executive Secretaiy 
show that of the moie than $32,000 00 in closed banks in Pittsburgh, all but 
$1,391 19 has been recoveied 

(7) Without going into details, the Finance Committee wishes to inform the Regents 
concerning the suggestions of Drexel & Co, dated Decembei 11, 1941 

(a) That the College sell some $25,000 00 railioad and utility bonds and pui- 
chase $25,000 00 additional Defense Bonds The bonds to be sold form 
almost one-half of our non-governmental bond holdings of about $55,00000 
While we already hold $62,000 00 governmental bonds, the exchange sug- 
gested could be earned out with a slight gam over original prices, but 
with a loss of annual income of some $350 00 

The Committee did not appiove the suggestion, feeling that it was 
quite pioper to hold in a total account of about $214,000 00, about one- 
quarter in bonds of this general charactei 

The Committee approved tlie recommendation for the sale of our 
holding of preferred stock of the Central New York Power Co 

No changes were suggested in the common stock group Drexel & 
Co s advice on the holding uninvested of most of the $22,000 00 cash bal- 
ance was appioved 

(8) The Finance Committee recommends to the Regents the approval of tlie budgets 
piepared by the Executive Secretary foi the yeai 1942, with the addition of 
$1,000 00 for the evaluation task of Dr Paullin 

The total budget requests for 1942 equal $86,176 50, plus the $1,000 00 for Dr 
Paullin, $87,176 50 This, compared witli the 1941 budget of $100,644 00, is 
$13,467 50 less 

The explanation of this difference lies chiefly in three items in the 1941 budget 
(a) $10,00000 appropriated for research, (6) $2,500 00 to Dr Paullin, (c) over 
$700 00 for purdiase of new addressogiaph 

Other changes deserving mention include a further reduction in the taxes on the 
College Headquarters, and suggested inci eases in salaries for the Headquarters, 
totalling $710 00 and an increase of $1,700 00 in the estimated cost of publication 
of the Annals 

The expenditures for 1941, with December estimated, show close adherence to 
the budget figures 

The expected surplus for 1941 is $24,193 25 The Finance Committee recom- 
mends the salary increases suggested by tlie Executive Secretarj and the adoption 
of all the suggested budgets 

The Executive Secretary will be glad to present any desired details 

(9) The Finance Committee should report that it gave us approval of the invest- 
ment of a part of suiplus funds in the purchase of the house and propertj ad- 
joining on the south the present College Headquarters 
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Tlie price as $9 000 00 and taxes, insurance, etc . brought the all-inclusive pi ice 
to $9,540 28 Reduction in tax assessment has already been obtained 
The Finance Committee lecommends that no hasty sale oi decision be made in 
the disposition of this property Offers received ^\ould net the College a small 
profit, but the purpose of the purchase was more to insure the control of the 
future dignified disposition of this neighboring property 

(10) The Committee recommends to the Regents the appropriation of $5000 from 
this year’s funds to Mr M R Wiley, the houseman of the College Headquartei s, 
as a bonus 

(11) The Committee also lecommends to the Board of Regents an appropriation of 
$100 00 for secretarial expenses foi the Advisoiy Committee on Postgraduate 
Courses 

Respectfully submitted, 

James D Bruce 

Charles T Stone 

O H Perry Pepper, Chau man 

Committee on Finance ' 

Bj resolution regularly carried, the report of the Committee on Finance ^vas 
adopted seriatim and in its entirety 

Dr Lee called for a repoit of the Committee on Constitution and Bj^-Laws Di 
Li nest E Irons, Chairman 
Dr Irons had no report 

At this point, President Lee repoi ted upon the arrangements for the foi thcoming 
Annual Session of the College in St Paul, saying that activities weie going on apace 
and that if the Regents had any desiie to modify the program oi anangements thej 
should considei them at this tunc He expiessed the opinion that the College should 
continue to function in its ordinary fashion, and he, as Piesident, saw no reason wh\ 
the College should not proceed in the usual inannei with all anangements 

At this point, Di Lee introduced Di lohn A Lepak, General Chairman of the 
St Paul Session 

Dr Lepak " Jlr Clidirinaii and inembeis of the Board of Regents, immediately 
upon the selection of St Paul as the meeting city for 1942, the President and the 
L\ecuti\e Secretaiy confeircd \\ith me and we all started immedi.itely m prepanng 
the future plans Bcfoie I returned to St Paul from the Boston Session, I had an 
opportnintj to meet many of the experienced officers from former meetings of the 
t ollege .nid some of the Governors, and thus obtained some advance information as to 
how to proceed On return to St Paul, we iinmediatclj organised otir committees on 
the s.niit pittern tliej li.ul been organized prcMOUslj, with some minor changes We 
tlien wTute .i letter to each member of the Board of Governors .and of the Board of 
K< gents to dtlermint if he would participate in a clinic and what subject he would 
'•Gtst In a \er\ short time, fort\-four acceptances were received We then org.in- 
’/td the men in *<1 P.iul Minneapolis, Rochester and some from Wisconsin atnl tlse- 
vhere .md in t Miort tune our clinic program was well organized As for the jianeK, 

1 qtpomteil ,i thurniin who selected a few out-of-town men for the panel progiam 
> id .)<,n ln<l 1*1 tt program completed We selected five hospn.ils in St Paul, witli 
» Cij i.tv i>f 1/>‘X} dailv and added the Universitv Hospital and the Collegt 

''Mime Bnddiiivr ne\t to the Uiiiver*>itv. with an .tddition.il seating capacitv of 
if-. '*> V e h.vv avMlalj*e ,iccominn<lations for 2,lf)0 men it the clinics dailv 

Ou. 'tdito'^mm i> one of tin* hc'-t Auditoriums m tin United States, and in it 
‘ ' a* p\ ‘pict. to It 2tVKJ peoj»*c for tin General St-^'-irns We have .ailequatt 

-o -a, 1 ( 1 ^ , j 41 ,, a j,rogr nn- and also .i r# 't nr'Mit. si» that attend int- in,av not 

I ‘ V(- r vVnditfirtum 
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Dr Lepak then lead poitions fjoin Ins clinic piograni, saying it was a fair sample 
of the program foi one daj He likewise lead a portion of the panel progiam, and 
outlined tlie general program foi entertainment and othei activities 

President Lee thanked Di Lepak foi his labors and congratulated him, on behalf 
of the Regents and himself, for the excellency of the progiam oigamzed 

Continuing, Piesident Lee said, “The obligation of the President has been to 
secure the papers for the General Sessions, the Morning Lectures and tlie Convocation 
Address For the latter, ne have secured Dr William de B MacNider, whose 
subject will be ‘A Consideration of the Factoi of Change in the Animal Organism’ 
The Alorning Lectures w^e have attempted to make provocative, and we have taken 
as a general title ' Medical Horizons ’ Those who will give lectmes we have asked not 
to be didactic, but rather to attempt to look at the horizons and perhaps a little bit 
bejond the horizons, to be imaginative and stimulating It is piactically necessary 
and very fitting, of course, that one of the men to deliver a Morning Lecture should be 
Di Cohn, w’ho received the grant of money for research from the College Exacth 
how much he will be able to say concerning his particular researches is not yet knoivn, 
but It IS assured that he will have sometlung interesting ” 

Dr Lee read portions of his progiam of General Sessions and summaiized Ins 
arrangements A new feature, as a piecautionaiy measuie against some speakeis 
being unable to attend, Di Lee had established a group of papers under the title “ To 
be read if time permits ’’ He expressed the intention to follow the general procedure of 
the College from foimei >ears, and said that papers would not be presented unless tlie 
speaker himself were piesent He expiessed optimism toward the prospects of a 
v'ery successful meeting m St Paul, and assured the Board that the program would be 
of very great scientific and professional excellence 

President Lee then asked foi the leport of the Executiv'e Secretary 
Secretary Loveland “ My report is restricted to arrangements for the St Paul 
Session The customary business arrangements, including those for meetings of the 
various Boards, the exhibit, etc, have been made While there has been no ad- 
v'ance indication of dropping off of the exhibitors, it is quite possible that because of 
the location and the War developments, the exhibit may be slightly smaller The Of- 
ficers, Regents and Governors of the College will be housed at the Hotel Lowry, but 
both the Hotel Low'ry and the Hotel St Paul have been appointed joint headquarters, 
in order that a fairly adequate number of rooms shall be available to accommodate all 
in attendance ” 

President Lee asked foi a leport from the Marshal of the Convocation, Dr 
Reginald Fitz 

Dr Fitz " Mr President, I am sorry to say that my hypersensitiveness to having 
the names of the newly elected Fellows read aloud is apparently something to which 
I must get accustomed After the meeting last year, I thought it would be wise if I 
could get some evidence on the matter, and accordingly I sent letters asking various 
gentlemen whether they did or did not like to hear the names read 372 replies were 
received , of these 60 per cent felt that a substitute should be devised for the reading 
aloud of the names, and 40 per cent vmted that the names should be read aloud as 
heretofore There seemed to be no particular prejudice one way or the other, but 
what did impress me more tlian anything else were the letters that came in from several 
people defending the reading aloud of the names I have brought two of those letters 
which I wish to present The first is from a vounger man, inducted a few years ago 

' My thought on this matter is that this meeting is designed particularly for 
the benefit of the newly elected Fellows and to impress them i\ith the significance 
of their entrance into the College Tins should be an event to be remembered, 
and from my own experience, I can assure jou that it was much more impressive 
to hear mv onn name read there before a large assembly as a nenlv -elected Fel- 
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low of the College than it ^\as to hear the out-going President re\iew the historj 
of the College, a procedure ^\hlch has been done so often that eveij'bod}' knows it 
by heart, or hear the speakers discuss some subject in which none of the newh- 
elected members are interested ’ 


“ The second expresses about the same idea, making a point that to a good many 
of the younger men the Convocation and the presentation of their names aie obviously 
an e\ent’ worth while, and because of that feeling, I am convinced the only thing to 
do IS to keep on \\ ith reading the names, but to try to do it better than ever before ” 
Dr Pepper “ Since Dr Fitz has been interested in the Convocations they have 
improved markedly He has accomplished much ” 

At this point. President Lee brought up the matter of the Regents-Governors 
Dinner It \\as announced that the customary Dinner would be tendered on the part 
of the College to the Officers, Regents and Governors, with a limited number of guests, 
on Sunday evening, April 19, at St Paul before the formal opening of the Session 
At these dinners the President presides and matters of particular interest to the Col- 
lege are discussed 

Dr Cocke, Chairman of the Board of Go\einors, reported to the Regents that 
the College Governor for Alaine had oftered to resign because he had been called to 
active military serMcc, but stationed not far from Portland Dr Cocke had advised 
him that so long as he could still function as Governor, he should continue 

Presidext Lee. “There is a somewdiat incongruous situation in regard to two 
committees — the Executive Committee and the Committee on Suriey and Future 
Pohc} 'Ihe Executive Committee has been a sort of an ad interim committee, theo- 
retically composed of men wnlhm a short distance of the College Pleadquarters 
When the Executive Committee meets and votes, it is more often done b> mail, and it 
docs not appear, at least to me, that this is quite a ^aluable function, yet the Executive 
Committee is empowered with practicallj all the authority of the Board of Regents, 
with the exception of electing new' members and adjusting fees and dues It has 
setiiied to me that, as in other businesses, the Executive Committee ought to be the 
Commiitce of Survev and Future Pohej It sliould be the steering committee It 
should be the committee that builds up the agenda for tlie two meetings of the Boaid 
of Governors It might have an occasional meeting, or it could transact emergenev 
business b\ telephone or bj correspondence These are some reflections that I in- 
dulged in when I had to appoint these two committees, the Executive Committee and 
the Comniittee on Future Policy, and while I am out of order in making these re- 
marks, and I will not make anv motion I would like to know what the Board of Re- 
gents thinks about it Am action t.nken would not become eflfective until the com- 
imttec's are appomic'd at the next Annual Session If the Regents ffcl inclined to 
ainalgainnte these two committees into a real Executive Committee, it would seem 
letter administration to me.” 

Div Sunt I) Mr President— I would like to move that these two committees 
bt. cOiiibiin.*! with iiistnittions that the Executive Committee become active in the 
tn*iire policv and pl.tnning of the College ” 

Di- I'l rri p I V oiild like to ask the Executive Sccretarv to read that part of llit 
t o'lsiitrttiDii or Uv-Lav’s v*hich govern the compo->ition of the Executive Committee 
‘secit"trv I oeelind rea<l the section from the Bv-Lavs 


D Pum'Ip ‘ Ihe chief change would be the omission ol cert.un individuals who 
biv ilmr interest m the College after their term of service on the Boird 

■"1 lb ins of neci'Sitv, «xpired That mav not be a strong argument, .md ex- 
t'P* lu- I ii.,!,! liie suiicme is .i verv gii^vi one 'Ihis is the onlv dravliaek Ihe 
••w- , I pi. I,s.cu*fv< Coniinttec v itb rtgnrd to sitrvcv and future pobrv .ire implied 
i'l *(.*d'',.' of p’e Bv-Eaws It is n perlectK re i-o t ib’t and norm d thing to 
‘ ’ M ' •! » ti.n'- ot the eb inge u’i*.l I thought tbit ,t v oidd ilntiMii*** aJl i xcep? 
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membeis of the Board of Regents I do not know whether it is a good idea to have 
retired Regents staj on the Siirvei Committee, but tliat is nliat we Jiave done Tlie)' 
have sort of grow n into the position like senior statesmen ” 

Dr Stroud “ My original motion w’as not seconded, so I should like to change it, 
namely, that a resolution be presented at the next meeting of the Annual Business 
fleeting outlining the duties of the Executive Committee and, if necessary, enlarging 
the Committee, not limiting it to the Board of Regents, and providing for its ap- 
pointment by the President rather than by the Board of Regents ” 

Dr Pepper ' I will second Dr Stroud’s motion” 

Secretarv Lovel vnd " I believe it w'ould be a mistake to change the personnel 
of the Executive Committee, adding men outside of the Board of Regents There 
ha\e been in the early years of the College many occasions w'hen there w'as real 
serious w'ork for the Executive Committee, and those occasions might arise again 
With a mixed membership, some of whom are inexperienced in the w'ork of the Board 
of Regents, it might proi e a rather serious objection Probably Dr Piersol and some 
of tlie other men who were active fifteen or so years ago will remember that the w'hole 
reorganization w’as brought about not in the Board of Regents, but in the Executive 
Committee Those changes and reorganization plans could not have been carried 
through effectively in the Board of Regents as then constituted, but it was accomplished 
in the smaller and more effective Executive Committee I feel that y our pi esent Con- 
stitution and By-Laws should not be altered I am wholly favorable to assigning the 
duties of your Committee on Survey and Future Policy to your Executive Committee 
The Executive Committee as now' constituted is a protection, although it may not be 
called upon to function ” 

On iiiv'estigation of the present peisonnel of the Committee on Survey and Fu- 
ture Policy, It W’as found that no member w^ould be affected by the change othei than 
Di James Alex Miller It was further learned that the organization of the Committee 
on Future Policy and Survey w’as not set up m the By-Laws, but under resolution of 
tlie Board of Regents 

Dr Stroud withdrew his motion and Dr Pepper his second Dr Piersol pointed 
out that the correction of the present fault is simple and tliat all that would be neces- 
sary IS to disband the present Committee at the end of tlie present year and refer all 
such matters in the future to the Executive Committee 

Dr Fitz suggested that the Executive Committee could be nominated by the 
regular Nominating Committee, rather than directly elected by the Board of Regents 
Dr Cocke pointed out that that would require amendments to the By-Law’s Dr 
Morgan expressed doubt as to whether the existence of the two Committees had caused 
the College to suffer in any respect, and said there appeared to be no very piessing 
reason for making the change at this tune 

On motion by Dr Piersol, seconded by Dr Blake, it was moved that it be the 
sense of tins meeting that die Committee on Survey and Future Policy be not re 
appointed for the next year 

Dr Paullin “ Mr President, I would not w’ant to be placed, as the incoming 
President who has to appoint these committees, in tlie very embarrassing position ot 
having to leave Dr Miller off the Committee and not reappoint a Committee on 
Survey and Future Policy If it is the sense of the Board of Regents that the Execu- 
tive Committee can perform these functions, then I feel that that should be a function 
of that Committee As a matter of fact, I think we have an excessive number of com- 
mittees 111 the College and their duties at times overlap, and I think that as soon as 
we can eliminate some of these committees, so manv men serve on several of them 
while tlie College may not function better, there will be more time for meetings and 
for the transaction of business in the committees Of the tliree or four committees 
on which I hav'e served one has had no report, the Executiv’e Committee I am not 
at all sure but that the present duties of the Committee on Survey and Future Policv 
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belong to the Executive Committee of tins College I feel like Di Lee, that the 
Committee on Survey and Future Policj is a problem which duectly concerns the 
Executive Committee And then, too, the Committee on Aledical Preparedness — ^there 
is no more necessity foi that, and I think these committees could be merged into one, 
and then you would have plenty of time to transact business and not have to run from 
one committee to another I am in favor of Di Piersol’s motion, uithout prejudice 
to any one who is on the Committee ” 

Di Piersol revised his resolution to read, 

Rlsoiafd, that it be the sense of this meeting that the Committee on Survey 
and Future Pohcj’’ be not reappointed for the next yeai, and that its functions and 
duties be definitely assigned to the Executive Committee 

The addition was accepted by Dr Blake, the seconder, put to a vote and earned, 
w ith one dissenting ^ ote 

President Lee asked if any one had an 3 ' matter that he wished to piesent for 
consideration 

SncRETARTi Lovll^xd " Our Board of Regents has been requested to examine a 
medical motion picture, w'lth the thought that the College might engage in a furthei 
function of examining and approving medical motion pictures in the field of Intel nal 
Medicine This particular motion picture w'as entitled ‘ The Principle of Allcrgj',’ 
.ind W'as submitted bj one of our Fellows It has been examined bj' a few of oui Re- 
gents It W'as considered to be somewhat of elementary nature and to disclose nothing 
that the Board of Regents w'ould be interested in approving or disapproving ” 

On motion bj Dr Stroud, seconded by Dr Fitz and regularly carried, it w'as 

Risouei), that the Boaid of Regents are not ready to commit themsehes to an\ 
.iction whatsoever, inasmuch as it has not heietoforc engaged in this actnitj and h.is 
not A ct been impressed w ith the need 

President Lee declared the meeting adjourned at 3 30 pm 

Attest E R Lomivm), 

ExccuIivl Sect dill \ 



ST. PAUL '= 


SOME OF ITS EDUCATIONAL, CIVIC AND RELIGIOUS 

INSTITUTIONS 

Nestled in a curve of the majestic Mississippi, the City of St Paul, one 
of Minnesota’s oldest, takes pride in her pioneer heritage and in hei steady 
growth since the roaring days of the covered wagon and Indian massaci es 
Now a quiet, dignified city — Capital of the great State of Minnesota — 
St Paul has one of the most corrupt-free gov’^ernments in the Nation 



1— Saint Paul’s Cathedral 

*The Twenty-sixth Annual Session of the American College of Plnsicians will be held 
in St Paul, April 20-24, 1942 
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Crime has been reduced to a minimum under a commission form of govern- 
ment, the city’s financial position has been brought into healthy balance, 
and a new wave of prosperity has been engendered by the nation’s re- 
armament program 

Railroading and wholesale houses, together mth a consideiable manu- 
facturing business, make up the bulk of the city’s economy St Paul 
also IS a trucking center of importance 

With a population approaching the 300,000 mark, St Paul and sui- 
roimding areas siippoit four colleges and one university -within the city 



2 — Minnesota State Capitol, Saint Paul 


linut" riu.* ciU IS the hcadciuarlcrs of the Ronuui Catholic Arthdiocese 
of Mnuu^'Ota and the Cathedral,* rising high over the skyline, is one of 
tin !aige-{ churchc" on the Noitli American contintni More than 300 
tut hif;h, It ^eats 4,000 worshipers 

\N(> looming large on the ^t Paul hori/oii is tin Mintuiota Stalt 
f'apiMl,* ot t!u Roman Cla^-lc lypt, built of Georgia maihle and designed 
thi emnant .I'-clntut. Ca^s Gilbert Coinpb ltd and fnrnuhcd at a 
of sl.sfXlOfK). the huge ilonied budding u ton-idcrtd .in outstanding 
* s 'tnplt »<f Uv archUtctur,'»l typt 

fho . vh.* .i.r< familiar wilii tlie tomb of Xajjoli on in tin ('htinh or 
•'i lt,‘ I. b- m p.'ir- cannot f.ail to sic a rt iriblanu in the >< tiing of tin 
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rotunda, with the second flooi’s circular coiridois and balustrades looking 
down on the main floor 

Newest, and perhaps most striking government building in St Paul, 
IS the City Hall-Court House,® an imposing structure situated on the bank 
of the Mississippi River and blending well n ith the city’s modern skyline 



3 — Saint Paul City Hall and Court House 


The building consists of an 18-stor> tower, surrounded by three stepped- 
back stories which spread out ovei the entire city block which the building 
occupies 

Not only is the City Hall-Court House a structure of dignitj and 
beauty, it is the architect’s dream of functional design, hating nithin its 
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•5 — Ihf Ttr-t Natioft.il Rnnk of Saint P.ih1 



S_01d Mam. Hamlme Um^ers.ty 

, roH nf Peace, holding a pipe in one 
three stories high, symbolizing the friendliness Dedicated 

hand and wth the ^.ttue .s'symbohc of the thought that out 

to American " t;„ci,„g comes the hope of peace in 

of confeicnce and undei stanain^ 
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The First National Bank building’ is the fiist MSihle landmark of St 
Paul, uhether you approach the city b\’' train, highuay oi airplane Its 32- 
story touer structure, standing clear and white by dai marked by a huge 
illuminated “ 1st” sign by night, is the city’s tallest The building is 402 
feet high, with an added 100 feet of sign structure on its pinnacle 

St Paul’s only universit}', Flamline,® is situated in uhat is known 
locally as the “ Midwa}' District ” Chartered in 1854, Hanihne’s first 
building stood in a uheat field b}’' itself Now the Hamline community is 
filled -with lovely homes and the University itself is a clustei of buildings 
on a beautiful campus There are nine in all, giouped around “ Old Main ” 
The Library and Norton Field House are on Snelhng Avenue, with 
Science Flail and the Union near-ln liamhne church is a part of the 



aiciuictuirtd ■'chemt and is used foi chapcL, concerts, and itligious atli\- 
UK" '1 he M«mor House is a residence for women and Goheen Hall, a 
ic-ifhno fur intn. while adjacent to the campus is the home of the uni- 
i*r-it\ pre-uunl ,'nd '•(\cn other rcMdenccs used by fraternitie-', eo- 
'■j>~r.5tui s and honie> for women The athletic fitld and tennis coints are 
Within a block of the campus Impro\enKnts to laboratories were made 
last \«.ai and new t<}uipmem adfled to make Hamlnit a thorou^IiK tip-to- 
d' te imi\t rsu\ 

Pri -jMMiuiut and law and pretugincering are among the course s provided 
't H enl'ti' 'I he music departmtnt i® umisual and anmialK attracts hrge 

” 01 ',’)- r-wa s'udtiits 'J'lu a c.ipptlla thoir riif f/) voices i^. ontstatuling 

’ k - 'ksf, r- { / {oc.sIk! a nuK and a half <-011111 on Stit llmg Avimit 

n fa*'nt w {s friand'fl in ibS5 b> Dr rdwin DurtieM X< dk piont<r 
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Presb 3 'terian minislei and educatoi Christian in purpose, non-sectarian in 
instruction and attitude, Macalester provides courses culminating in 
Bachelor of Arts degrees 

The College of St Thomas,” founded m the same year as Macalester, was 
the inspiration of the late great Arclibishop Ii eland Originally in two de- 
partments, classical and theological, the College was divided when the late 
James J Hill gave the aichdiocese funds with which to establish the St 
Paul Seminary St Thomas offers a four-year curriculum in which the first 
two years are devoted to geneial education on the college level and the last 
two 3 ^ears to the field of concentration, thus preparing students for graduate 
study in English, foreign languages, biology, chemistry, mathematics, his- 
toiy, social sciences, economics, business administration, philosophy or 
education 



7 — College of St Thomas, Main Building 


In addition to the College of St Thomas, the institution also houses tlie 
St Thomas Military Academy, whose aim is " the highest excellence in the 
training of young men ” It enj 03 's the highest ranking given by the War 
Department, belonging to the coveted “ MS ” division 

What St Thomas College is in the field of men’s education, St Cath- 
erine's College® is in the women’s field The College of St Catheiine, 
named for the Roman Catholic church’s philosopher saint, Catherine of 
Alexandria, was founded in 1911 by the Sisters of St Joseph of Carondelet 
Since its establishment, the College has occupied a leading position in tlie 
educational development of the Northwest 

Concordia College, St Paul's smallest, is a branch of Concordia of Mooi- 
head, situated on the Red River of the North, some 250 miles west and 
slightly north of the Twin Cities A Lutheran institution, it offers four- 
3 'ear Bachelor of Arts degrees 


632 


sr pall 


In the field of sports, St Paul and its Twin City, Minneapolis, offer a 
wide \ariety of entertainment, both in spectator and active sport Eleven 
golf courses aic within eas} reach of dow'iitown St Paul — ^I'own and Coun- 
try, one of the finest in the nation, Somerset, Universit}^ Midland Hills, 
Hillcrest and SoutliMcw, all comenienth* located only a short distance out- 



S — McikIcI Hall, Tlic College of St Catherine, Saint Paul, MiniKsoia 

(SciuKc Buildinc;) 


side the city hunts. White Bear on the lake of the same name, Kellci .i 
c<iunt\ -owned course, and Highland, Como, and Ph.ilen all cit} -owned 
club^ inside the city limits 

St I^iul i*' a member of the American Association of Baseball Clubs, 
and for those who enjoy fishing there arc many fine lakes within a few 
miles of the Uiop district, and more than 10,000 in all of Minnesota — “ lantl 
• if tin sk\-bhie walci 
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THE EMOTIONAL COMPONENT OF THE ULCER 
SUSCEPTIBLE CONSTITUTION* 

By George Draper, M D , Netv Yoi k, N Y 

The concept of the human constitution in i elation to disease held in 
this clinic has sought to envisage the individual human being as an organ- 
ismal entity built of multiple components The latter have been grouped in 
the four categories of morphology, physiology, immunity and psychology, 
and the qualities representing each panel have been studied by whatever de- 
pendable methods were available So far as subjects of gastric and duodenal 
ulcer are concerned, anthroponieti ic technics ^ have supported the earlier clini- 
cal belief that sufferers from that ailment belonged, within variable limits, 
to the linear division of mankind Moreover, in the physiological panel of 
such persons the electrocardiogram has shown a consistent tendency to a long 
normal P R interval, a finding which accords with the widely held notion 
of vagus nerve relationship to ulcer ® 

The present report presents an inquiry into the character of the ulcer 
type’s psychological panel It is not an attempt to prove again that such 
persons are especially sensitive to emotional stimuli The fact that they 
are nervous and possess the habit of worrying has long been fully recog- 
nized The purpose here is rather to investigate the emotional quality of 
the ulcer susceptible male, to correlate it as far as possible with his morphol- 
ogy and physiology and to form some estimate of its quantitative participa- 
tion in the total reactions of that type of human organism The ulcer itself 
may then be regarded as the inevitable product when these specialized human 
creatures react with certain peculiar onslaughts of environment, as well as 
with life generally 

Our experience among these interesting people over a period of 20 years 
oi more leads us to believe that in the morphological phase perhaps thev do 

* Received for publication November 21, 1941 

This work was done under a grant from the Rockefeller Foundation 

The author is greatly indebted to Dr Dana W Atchley, Dr John L Caughej, Jr , and 
Dr C Wesley Dupertius for many helpful suggestions 

Copyright, 1942, by The American College of Physicians 
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not all represent extreme linearity But even in the stockier forms a definite 
tendency to gracile bony structure, narrow subcostal and obtuse gonial angles 
and long narrow teeth preponderates The linear trend is also seen in their 
more delicately drawn, longer, narrower faces There is also found a well 
defined emphasis upon the feminine component of that curious mixture of 
masculine and feminine qualities which is common to all human beings of 
either sex This phenomenon is known as the mosaic of andiog}my Among 
ulcer bearers, however, this feminine aspect is not so maiked as it is in males 
who develop gall-bladder disease As will be seen later, however, the emo- 
tional response of the individual to conscious oi unconscious awareness of this 
feminine component (which may be expressed with varying degrees of in- 
tensity in any one or more of the four panels of personality, i e morphology, 
physiology, immunity, and psyche) is far greater in iilcci beaiers than in 
subjects with ailing gall-bladders 

In the physiological phase, perhaps the chief insignia of the ulcer patient 
arc found in evidence of autonomic irritability such, foi example, as easily 
sweating palms, tendency to widened palpebial fissure, slight sinus arrhyth- 
mia and piompt slowing of heart rate by deep breath holding or piessure over 
the carotid sinus It is noteworthy that on admission to the ward most 
ulcer patients display an avei age or elevated pulse rate, but af tci a day or so 
this falls to a slower than average basic count 

A large majority of our cases have had good to superior intellects 
Man) possess a keen sense of humor, and their emotional responsiveness is 
swift and intense They are often conscientious to the extreme, high prin- 
cipled and arc forever striving to attain some goal notwithstanding difficulties 
which most men w'ould regaid as insurmountable Theic is never a dull 
moment m the course of their disease, m their conduct of life and in their 
coinersation For this reason they arc by far the most dramatic personali- 
ties on the medical and surgical wards 

Our problem then is to explore the thesis that in a specific type of human 
being ulcer production is the expression of the total organism’s faulty life 
adjustment, and that this failure rests upon certain inherited and conditioned 
distortions of psychobiological energies 

'I he inatenal is drawn from 80 unsclccted cases of peptic ulcer, both 
gastric and duodenal. In addition to the routine historj which appeared 
on the hospital chart, each patient was interviewed prnatcK for from two 
to fi\c hours The‘-c conferences were not dt\otcd to a rt\icw’ of sjmp- 
toni" and diti<:, but to an etiort to ‘ifud) the nature of the man within the 
jwtunt, hiv reactions to e\ents, and his attitude and feelings m rfspett to 
hims<jf. hie famil), friende, oeeiipation and life gencrall) All of tlieee 
intniKUc records sduncl an nstorn^hingly similar tin me, hut h< can've of their 
li’-gc numhtr arul kiigtli onl) a few reprcscritatne examples arc prc^eutcfl 
h.rt h mnv be f.orlv ^abh however, that the psvchojogual pim 1 tutterns 
ar* quite av i ii iravttn’'tic for the ulcer potential t)pe are thoi-c of the 
»r w ; ts i function. 
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As has often been described in the past, it is possible, in many instances, 
to show that a severe financial loss, business reversal, personal frustration, 
sexual “sin,” or a violent argument has preceded by one to ten days the onset 
of pain, hemorrhage, or perforation Such concatenations of events cannot 
be presented mathematically as proof, but their empiric significance should 
not be thrown out of court for that reason Moreover, m the lives of ulcer 
patients there are many instances in which distressing outward episodes are 
not followed by any gastrointestinal symptoms at all Beyond these contin- 
gencies, also, there are numerous instances m which obvious external annoy- 
ances are of such trivial nature that they can hardly be credited with having 
precipitated the attack Then there are the perplexing situations in which 
severe peptic symptoms strike unexpectedly when outer life appears to be 
serene It must be remembered, however, that m the usual process of his- 
tory taking we are accustomed to discuss chiefly that aspect of his life which 
IS clearly defined in the patient’s conscious awareness and recollection That, 
after all, is the only phase of his existence which for him can be, there is 
no other Yet from earliest times it has been known that there does exist 
an entirely separate current of psychic activity which, like a deep subter- 
ranean river, flows continuously and with mighty force beneath the super- 
ficialities of rational or waking consciousness This unseen psychobiological 
energy has ever expressed itself variously and vaguely m dreams, in the 
occasional paradoxical conduct of intelligent men and in hysterical and 
neurotic states In the past the exploration of this inner consciousness of 
man has been undertaken by many of the greatest medical philosophers begin- 
ning with Hippocrates and ending with the contemporaneous systems of 
Schopenhauer, Nietzsche, Freud, Jung, Adolf Meyer and their followers 
For our purpose, however, it is sufficient to accept the existence of this deep 
emotional current without further discussion and to show that from it, in the 
case of the constitutionally susceptible person, there may arise traumatic 
stimuli of the same or greater magnitude and specificity than those from 
the outer or palpable world For this reason dream material has been re- 
corded 111 a few instances This has not been done, however, for psycho- 
analytical purposes, but rather as objective evidence that the dream may con- 
tain pain-stimulating energy (see J M , case 24) Throughout the bio- 
graphical data there is evidence bearing upon the special nature of certain 
psychic traumata which befall mankind, and also upon the quality of response 
which so significantly marks the psychological panel of these equally special 
individuals who are alone able to develop peptic ulcer 

Case Reports 

Case 1 E P A , aged 37, hemorrhage Januarj^ 6, 1937 This man, an Irish 
Catholic, IS a heavy acromegaloid tjpe His body shows soft, rounded curves, de- 
noting a strong gynic influence 

His fatlier died when he was 10 His motlier is h\ing at So, in Ireland 

The patient is the youngest of 6 siblings A married sister lives in rooms 
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directlj abo\ e those occupied by the patient and his family TJic patient says that his 
father, a policeman, was a mild mannered man who was never cioss nor lifted a 
finger against the children Of his mother he says, “Mj mothei did the spanking, 
she was a huskie I w'as a wild youngster — I’ll admit I w'as a divil’’ He likes his 
sisters — “one of them still buys all my clothes for me ” She has no children 

At the age of 15V2 the patient came to the United States (1915) in w'ar time 
There w'as a storm and an attempted firing of the ship by a German passenger His 
first job was on the sulwvay, and he tells m great detail (22 jeais later) all about 
tw'o men wdio had been killed doing the same w'ork he did He said that thfj" 
experiences did not disturb him In 1922 he joined a cable gang of the New' 
Telephone and Telegraph Company and held that job 11 yeais \ 

He had been married at 25, on Thanksgiving Daj (1925), to a giil 7 year/ 
jotinger She w'as red-haired, positive and encigctic, like his mothci Their first 
child, born March 1927, died in a few' hours When asked how the event affectec? 
him, he replied, "I felt sorry foi hei — she got so lun dow-n,” and “It ga\e me a spasm 
of grief, seem’ the little mite lajing there” The second child, a girl, was born July 
1928 “On account of the first experience I was shak\ ’til I heard the babj squawk” 
The third child, also a girl, was born November 1930, w'hen the oldci one was 1 vcar 
and 7 months The patient had no svmptoms at this birth 

Between October 1931 and the winter of 1933 he had tw'o sciious accidents, the 
“flu,” and a mastoid opeiation The children were respectively two and one and a 
fourth jears old during these events, and he remarked that his wife was verv bus; 
taking care of them Besides this tlireat to his own security occasioned by the de- 
flection of her attention, he was laid off his cable job without warning soon after he 
left the hospital following the mastoid operation At this point, because his savings 
were exhausted, and with great injury to his pride, he went on Home Relief Ills 
wife got a job, but ,dthough her eainings helped, a new fear .nose within him that if 
the Home Relief bureiiu should discovei her action he would be in a bad fix He lived 
in this state of fear of discoverv from Mav 1932 to October when he got work on 
\V P A His wife, however, continued her “double timing’’ so that his fears in icspect 
to the woik situation continued In the midst of this state of affairs his wife became 
pregnant for the fourth time He said th,nt when she found out she was pregnant 
"she raised hol> hell and said to me, *Vou damned clown, vvhj didn't vou know enough 
not to get me this waj ” He w.is frightened and Iniinili.'ited bv Ins wife's violent 
oiisl, night and felt the wav he used to when his mother spanked him 

His first gastric svmptoms started in September 1933, a month .iftcr this episode 
In adrlition to his abdominal pains, he h.ul seveie cramps and fits of di.irrhca (sjMstic 
colon') For the next three vears the patient li.nd stomach distress off and on, and 
on \pnl 26, 1936 he came to Presbv tenan Hospital for oper.ition A normal ap- 
[Kiiflix found ,ind surgeons reported feeling the crater of a duodenal ulcer 
l>uc to coughing posi-operativclv Ins stitches burst and the patient now has an ab- 
doai.inl liernn llie constant bickering with Ins wife over the unw.mttd jiregtiancv 
v<nt on ill the months following his .ippemlcctomv lie contmutd .in .ictivc st\ life 
ho*\*‘ver. notw ithst.indmg his wife's fngidit>, but .alw.avs v ith an incnasuig u.tr at 
u'prtgn itnig her He usc<l contraceptive nnasurcs against the t'hurilis ordc.s .md 
wl.i'i I coufe-s.’rl the priest gave me holv h<1l” 'Ihtse condition' persisted niitil tin 
p'< 'in at’'itt wh.ch started fohownig hi« d haul- ‘•giving D.n wedding vtiniver'irv 
rtlthr,,*’! wh'm he lonsuiued fvi'-’derrblc .ilcoho’ an* fiK‘d lit v^miiKfi hioo'l .me! 
th' “ts'i' c't bluj , tinre v*as no pain but a sen t ot tultiit>' 


'1 liU' there .ipjitar* the picttirc of th' voi:ngt-s{ -on raiding the 
d'S ‘ frnjt; nrlv hoviiond, jKrhrifi' in protest over his njfjtlitr's yji.ihr .it~ 
rc'taff fo- hi' h-rglk*' "He wn-' Pitig p;n in h'r tve-,” ht said He 
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advcntuies to a strange laud, and the aiiivals of Ins childien aie paialleled 
by his senes of accidents and illnesses Financial insecurity develops, his 
sister-mother helps, and tlieie is ovei striving in the eiotic field He is con- 
demned by his ifc for getting her pregnant, and by his priest for not Fi- 
nancial security and pride further threatened by fear of wife's “double-tim- 
ing” while he works on W P A Every phase of his life relationships is 
fraught with fear 
no 

Case 0 T C, aged 38, pain, hcniouhage Ihis soft, neaily beardless, latliei 
*>4nuchoidal-lookmg man of 38 lost Ins fathet when he was 2 years old An only 
'Inld, he was entnely supported by his mother wdio worked her fingers off for him 
Intil he was 14 years old "My mother,” he said, ‘Svas the truest in the w'orld, very 
solicitous of me and ga^e me eveiything” He admitted being completely absorbed 
in her “for she was a swell mothei to me” He remarked that he had a fine relation- 
ship w'lth his employers who, he saj s, “think w'ell of me ” 

When he was 20 he m<irried a girl w'ho w'as one year older than himself His 
mother was still living at the time, but he and his wnfe moved away to their new 
home Yet although he moved physically-speaking, a later statement clearly indicates 
that his unconscious ties, especially in respect to his food, remained very strong He 
pridefuily continued, "I’m still with the same w'oman She runs everything, I just turn 
mj salary over to her, and that’s all I have to think of ” His family consists of two 
boys and two girls, ranging in age from 16 years to 3%, and he says that he had no 
symptoms during any of his w’lfe's pregnancies and labors The ai rival of the first 
child he took witliout any special emotional reaction, “but,” he added, “they’re (the 
children) more affectionate w’hen smaller, they get their ow’ii ideas as they grow up 
and go to school ” His sex relations w'lth Ins wife have never been very active “I’m 
not greedy for it In fact, I’d not miss it if it never happened” This attitude is 
somewhat paradoxical w'hen compared wnth his appalling self-confidence and cocksure 
talk 

He came to this country one year after his inotlier’s death when his thud child 
was one month old Before he left Scotland he had noticed some indigestion In 
commenting on this he said, apparently forgetting that after his marriage his wife 
had done the cooking for him, “but certainly those attacks must have been after mv 
mother died because she always prepared my food specially for me, and I could al- 
w'ays eat ” He was successful in securing a job at once on his arrival in America — 
“No trouble at all,” he said witli utmost assurance “Anyone can get a job if he wants 
I’d dishwash if I had to, ratlier than be dependent on anyone ” Thus he jumped un- 
hesitatingly from a Scottish coalminer’s job m his homeland to that of a grocery clerk 
in New York and settled his family easily, admitting that his wife was the boss 
“She manages the children, but I hold the discipline over them,” said he, wuth a 
knowing w ink, “when she asks me ” 

In tins country he had no indigestion until January 1933, 4 years ago, shortly 
aftei the biith of his fourth child During the succeeding years he has had occa- 
sional spells of dyspepsia although no striking emotional upheavals occurred, but it 
may be mentioned* that he has been earning $35 a w'eek for the support of his family 
of "six “It entailed some sacrifices to live on it," he said "We couldn't go to the 
movies, but I don’t bother about the movies anyway” The present attack started 
three weeks ago with pain and tarry stools Two or three ev'enmgs before the 
hemorrhage tlie patient, as chairman of Church building committee, had been carrying 
on a fight to raise money for a scheme he had evolved for new church work There 
W'as great resistance to his plan The opposition group criticised him sharply 
Though the plan finally' w'cnt through he was unable to work in its operation because 
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of the bleeding episode “Fd have felt much worse if I had failed But I had no 
thought of that But,” he continued, with a pioud smile, “Fve had no pain oi 
bleeding since coming to the hospital” Here, at least, he finds a respite fiom “the 
sacrifices” which deeply humiliate him, and from the ciitical opposition in his church 
Just before the patient returned to the ward after our last confeience he sud- 
denly asked, without any connection w'lth the topic under discussion, what I thought 
about the cause of divorce and all maiital troubles He had given much thought to 
the matter and w'as convinced that the unwillingness of both husband and w'lfe to 
t.ike rcsponsibihtj, and above all the use of contraceptives w’ere the mam reasons 
“Children have no mothers anymore,” he continued, “because of divorce — and pios- 
pcctive children who are unborn because of contraceptives aie denied the benefits 
of having parents” When I remarked that he had had no father he ever knew, he 
replied, ‘No, but I had a mother which made up for everything” From this he 
proceeded to tell how he nev'cr picked fights — “But if anyone laid a fingci on me, Fd 
give him a good smack on the jaw Fd be the first then ” Apparently it had alvvavs 
been his ambition to be first in everything “If any man beat me the first time my 
desire was .ilw,iys to beat him the second at whatever it might be ” 


Discussion This patient presents obvious eiiniichoitlal stigmata with 
sliong feminine emphasis The stimulus of the latlei m raising his com- 
pensatory masculine bluster is clear The maintained dependence on the 
mother and the cv er-incrcasing threat to his male ego of the enlarging family 
IS likewise apparent The strange conceit of contidccption a*? providing the 
threat of orphanage to unborn children again emphasizes his own intense 
dependence upon the mother 


Case 6 J C, aged 38, pain, two hemorrhages October 11, 1937 A p.ilc, 
slender, earnest-looking voung man whose father was killed bj a tiiick when he w'as 
19 vears old The mothci is living and well at 76 She has .i strong constitution 
and IS still active 

His father, whose word was law' in the home, had a dominating personalitv 
I he older brother (6 ve.irs older than the ptitient) ran away to Can.ida at IS This 
left the p.ilicnt as “oldest son” and much responsibility was given hiiii “I didn’t 
know nn dad .as a man He whipped us a lot ” The p.itient feared him greatly and 
Muisidertd him to be hard and relentless “He never jii.aised us to our faces” His 
trmper vas lorrible Once when unhitching the w.agon the p.iticnt forgot to take the 
trace off one whifilctrec and the horse ran away and broke the pole His f.atbcr look 
.1 iragmcni of the bml-cn pole and bc.it him His mother intervened, as she often did, 
‘•IV mg, “You 11 break his leg” The father had no pets unless it was .in older sister 
vbo v\,ts mentally handicapped He was very tender to her Hit otbcis .ill got the 
■hU'k rough ticiimtiit 

Ht‘- ti'otbtr w,ts ,i generou'i, jiatient soul whose lirst love w'.as D.iii, tlit oldtst son 
Hi t.ovt. b>ft aftvr his Canadian flight, like the proilig.al son His niother rtg.irdcd 
th* f tK'i; .Mth p.j. h^c.iU'rC he worked so bird htnee ht wdcniiifd the ili.iiire l.ittr 
l'» t.’h t ,'s tie .jrnu It was evident that his f.ulur tomplctely iloimn ittd Ills wift 
5 d t th*. clnldr^.t ‘v tint vhen he died, leaving her the farm, sht and tin v were 
«; 1 '»• f'l ih’f it» JJ 5 ,rt igt n 

Ih thei tin "-r v as not mil h rivalrv lx. tv* ten the irotiiers and tli.il lit. v .t 

1' T*-. »sl to Dm the nhk't “Ht vv,ts mv l.tro hrotinr .t'ld v.t-, hllrd in 




‘ Ur’' { ) d 
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tr<»,n tin omy in F<F* the [a*’.nl pn **1 tl.njtn’fi .t p-rnd 
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tionaljzed basis of fear of disease, but suddenly one night he saw the futility of his 
life and decided to go into the ministry "I got religion tlien and awoke the next 
morning AVith a great sense of peace and security ” At the denominational college, 
where smoking was not allow'ed on the campus, he met two girls, one very good 
looking and one \vho would make a good minister's w'lfe Though physically drawn 
to the former, he shunned her and cultivated the othei’s society 

After four years at college he went to the Iheological Seminary, having become 
engaged to the good looking girl after all At the end of a year in the Seminal y 
he found himself exhausted and depressed because of financial restrictions, and espe- 
cially because he was unable to compete socially with his classmates “I was pressed 
financially,” he said, “and resentful that my friends could go to the opera and I could 
not" This situation led to violent conflict within himself as to whether or not he 
should appeal for assistance The struggle betw'een his desire to keep up with the 
Joneses and the hesitation of his masculine pride to call upon his fiancee for help be- 
came acute, but he yielded and wnote to his fiancee who thereaftei sent him $10 a 
montli 

Shortly after this letter was sent he had a sharp attack of vomiting and diarrhea 
which was ascribed to appendicitis, but an operation disclosed a normal organ He 
w'as married a year later and during the ensuing three years he had gnawing pains 
off and on, especiall}' during his wife’s first pregnancy At this time also he was 
111 controversy with two factions in his church and resigned His symptoms did not 
increase at tlie time of the child’s birth, but he was disappointed that the baby was a 
girl After the resignation he w'as taken in by a fiiendly preacher so that he and his 
family were supported 

In May 1936 he was m violent disagreement with the general assembly of his 
church in Syracuse to whidi his wife and 3-year old daughter accompanied him When 
he returned at the end of the month, he was greatly embarrassed at facing, on his first 
Sunday appearance, a highly critical and divided congregation “I felt I had been 
repudiated by the Mother Church ’’ The patient also said that he had been upset all 
spring because his wife had had a miscarriage in January 1936, and that she was two 
months pregnant at the time of tlie Syracuse convention His first hemorrhage oc- 
curred on June 3 

In connection with the above precipitating episode it should be reported at this 
point that the patient stated that his sex adjustment had never been satisfactory, and 
that because of ejaculatio praecox he had ahvays practiced withdrawal as a con- 
traceptive measure He was conscious of guilt in respect to any contraceptive plan 
because it “ran counter to nature’s purpose” Tliere was much residual g^ilt over 
early masturbation Superimposed upon this chronic fear and guilt there was now 
added the double blow — the Mother Church had failed to accept him and his wife was 
already deflecting a large share of her maternal energy from him to her three-year-old 
child and new embryo 

The follownng November the patient was very busy getting ready for a church 
entertainment and picnic On November 25 he and Ins wife worked late at the 
preparations On the following morning his w'lfe aw'oke feeling very ill and unable 
to continue helping him Although he knew' she was pregnant he suddenly felt “lost, 
alone, and out on a limb ’’ He then had a tarry stool 

Discussion ( 1 ) On the farm the patient worked hard and got mother’s 
sympathy and approbation as well as food, clothing and housing, i e , work- 
ing hard m a protectorate 

(2) In theological seminary worked terribly hard, but he had scholar- 
ship, and his fiancee sent him money So again he had her sj'mpathy and 
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appiobation as well as food, clothing and housing (piotccloiale) The fiisl 
vomiting and diarrhea came when the siippoit was insufficient for both 
plnsical and ego needs Fiancee’s funds supplied the latter Then he w^as 
better 

(3) When he took his first parish he was sclf-suppoiting and his wife 
was not working This was his first expciicnce at working hard outside of 
a protectorate Although thrown out b} his church he was taken in b} a 
friendly preacher, and e\cn though his wife was piegiicint and the child be- 
came an added burden, he ^vas adequately protected 

(4) Again at his second parish the patient was on Ins own Having had 
his fingers burned once, he had the sw'oid of IDamoclcs hanging ovei him, 
lest he expicss philosophies which w'ould lesiilt in his being dismissed Thus 
he ma\ not have been true to himself, and so a new' set of wheels within 
w'hccls appeared for his conscience to digest His hcnioiihagc followed the 
coincntion as he took up hts preaching again, and faced a possible recui- 
lencc of his original dismissal 

(5) The second hemorrhage The patient knew^ of hts wife’s picg- 
naiK} All during the preparation to feed the ciowd he consciousl}' grew' 
more and moic resentful that she was pregnant and that he would ha\c to 
carrj the major onus of the exercises Then when she was sick and “let 
him down’’ on Thanksgning morning, a black stool appeared I'car and 
resentment — she had forsaken him 


Cafe 9 J I' D, acred 2 S, pain 'J he patient s father at 55 >cais of ajjc is a 
In pothondnac, al\\.ns takins? medicine and clisplajim; constant gcstincs of his liands 
'Hic tnothci .It 50 h.is complained of stonwch irouhlc foi two yc.irs Slic was seized 
two \c.irs aero with the idc.i that she was going to die She told the patient s wife hut 
not the patient However, the wife told him two d,ns after his .idmission to the 
ho'.pital "Mother has not h.id an easy tunc w'ltli Father,” he said ‘‘He runs around, 
out at iiigliL It’s htcaucc Father deceived her .ill these vears that she suspects cverv- 
onc ' I he piticnt left home twice because of her const.uU nagging "Mv mother 
inns cv CIV thing and complclclv dominates her fainiK She w.is ahv.i>s right, rc- 
g.iruft“-s of the f.ncts ” 

Ihc patient is ttic ohlcst of three Imv*: The voiingcst is six jears younger 
thill he, vet the patient docs not rememher his birth At the .igc of 10 lie first n- 
iMctuh rs hts lirothcr. whom he vvas forced to t.ilc c.irc of like a mirst lie recalls 
oiiK tlie tael th.ii the hahv brother v.ts contimiallv soiling hinisch, and the juticnt 
lnd to taft linn in ;iiid change linn The patient u-.ed to chastise the bihv a great 
dc d for this 

vs til', two tnothers unturesl the younger emc got a good high school idiie ition 
Mt'l 'VtiU to wo'-K III n hic nistiranre compaiiv. .idvamcd rapidlv, married and ton) 
Ilf- vvii* I’ii'U' to livf v" uh his mother Ihc pitient s{»eiks '-it' eringlv of tlic brollift . 

» .’*• a id viv- He I- jierhetU '■atistud to Inc v* itti Mntlier and iaif . spirit to piiil 

. tv I I I vp his ti ho, lit .and anvvv'iv he vvife hi him iiglii under m i 
'Sj.' a ’ 


^ 5 ion f 1 ii'c *• Ini d joni'-d the too* t»uir<l 

' * '"O' ’c'l- I'l'T'd di'* *erv'e»% "ding 

‘ 'n'y • j JJ. }, ,t I j,, ^ tliV'C b"’ I'* 
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“Women have always been my downfall anyway,” he said He married in 1933, 
a girl whom he had known for a year She had an excellent education, graduating 
with honors from high school, and had advanced to a good position in the same life 
insuiance company as the patient’s brother The patient says of her, “She has a good 
head on her shoulders She tried to put it over me at the start, not that she tried 
to boss me, but she resents my telling her what to do ” 

The first baby arrived nine months after their marriage, February 1934 The 
patient was then doing night work m a “speakeasy ” The pay was good but the 
work was risky^, involving the danger of arrest or hold-ups The patient had been 
working at this job a year befoie he married and had led a very careless and wild 
life, drinking heavily, and although engaged to the girl, indulging in promiscuous 
venery He was always greatly troubled with ejaculatio praecox He had been faith- 
ful to his wife during the first years of marriage and says that his sex adjust- 
ment with her had been good Although he and his wife are Catholics, he declared 
with slight braggadocio that he proposed to “disregard tlie rule against contra- 
ceptives ” 

The patient was informed by his wife of her pregnancy while dancing one night 
at a party She said that it was only six weeks befoie her confinement On hearing 
that he said, "I felt as though the world had dropped from under me What would 
w'e do with all the bills we had ^ I certainly would have tough going , bread without 
butter, and coffee without cream When I realized she meant it, I wanted to rush out 
of the place It was just like someone telling you, ‘We are going to take off your leg 
now,’ and what would I do without a leg^ The news was too soon before the event, 
I w'asn’t eased into it — I wasn’t prepared It was a terrible blow I got to arguing 
with her because I thought she had been holding out on me I was angry and sur- 
prised — ^all in one” 

During tlie foui or five weeks before the baby came, the patient had pronounced 
stomadi symptoms, and he began drinking milk instead of coffee The stomach pains 
continued all through the year, with occasional periods of lelief 

With tlie second piegnancy, as with the first, she delayed telling her husband until 
about two weeks before she went to the hospital for delivery From the moment she 
told him he had gastric pains and lived on milk, crackers and cereal “My mother 
told me,” he said, “that my wife has an easy time, but that I have the pains ” 

About four montlis following the ai rival of the last baby, the patient had a small 
hemorrhage which came on after an emotional upset at home He said of thi-^ 
episode, “Lots of times I want my wife’s company, and want her to fondle me, and 
often I want intercourse, but tlie babies would cry or need something, she would go 
to them and I would have to wait In fact, I resented the babies — did not want them 
When she would go to them I would feel the same as though a competitor took her 
away from me I would want to kill him As a matter of fact, I even threw books 
around tlie room It burned me up inside Then when I got out in the street I 
would lealize what a darn fool I was, and that tlie baby needed her more than I did ” 

After leaving the hospital he diove a truck for a year and then entered the police 
department He was a rookey for three months, then on patrol In September 1937 
he felt the strain of this work— later in 1937 he had return of pain Had worked 
regularly in daytime until he w^ent on force Then irregular police life, night work, 
etc, nervous, irregular eating and sleeping In 1938 he was put on a police boat and 
things went better wntli regular sleep and less dangerous type of police work Fol- 
lowing this respite, how-ever, his appetite waned and pains inci eased especiallj at 
night He resumed diet with benefit for three or four months This he ascribed to 
fuither loss of sleep and trouble with his sergeant for breaking rules He was upset 
at the thought of his captain’s criticism 

In November 1939, he was driving his own car on a shpperj pa^emtnt iiid 
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collided with a peddler The latter ^\as knocked down and the policeman on duty 
took his name "So tliere I was a policeman myself, arrested for dangerous driving” 
Tliat night stomach pains began and lasted for six to eight weeks He had bad 
dreams that the Jew peddler died and that "tliey blamed me ” This attack cleared 
up in three or four months and he remained well until something else happened The 
next se\crc attack started in mid-January 1941 following a fight with his sergeant 
about not reporting on the hour That attack continued until klaich 3 w'hen it was 
immediateK relieved on entering the hospital His obstruction w'as opeiated on and 
he felt happ> at the thought of an operation 

He has been well since tlie operation until he lost his temper with his w'lfe two 
wcek‘i .igo and was conscious afterward of stomach pains and loss of appetite He 
recognized that the coming and going of pains are clearlj related to emotional tension 
and its relief 


Discussion One might summarize the mechanism of this man’s emotional 
reactions in the follow'ing way The patient began by being jealous of the 
younger lirother whom he had mothered This was intensified by the 
youngei brothei’s prolonged control of the actual mother’s concentrated 
attention The patient exhibited an intense masculine protest in compensa- 
tion for his inwardly sensed feminine component Again, as in the foimei 
case, we see the desire to take milk and soft foods wdien the mother’s atten- 
tion goes to his “rival” children So he remains a little boy, always fright- 
ened that someone will criticize or punish him and that the wife-mother will 
take her attention aw ay to rival brothers 

The case further illustrates the obvuous impossibility of obtaining any 
successful result by psychotherapy after irreversible tissue change has set in 
causing obstruction 


Case 14 J G, aged 55 This Eiiglishm.in came to America at the age of 21 
and lived lieie alone until 20 years later He ii. the second son m a sibling group of 
11, ‘K.vtii of whom were brothers The father’s attitude to the patient was gentle and 
the latter did not fear him The mother appears to have been a very lovable person, 
and the patient, with lowered eyelids, admits that he was hei favorite and that he 
wordiippal her He was never a good mixer, vv.is retiring, no scrapper, and had few 
fntnd*- IJc always po‘>sesstd a neivoiis stomach which responded adversely to per- 
••onal criticism Con«cf|uently, he has always tried to do right so as to avoid com- 
pl lints There is a marked emphasis on the feminine qualities m his make-up As 
a little boy his habit w,is to hurry home from school and become, as he says, a nursc- 
miid for his mother, helping her take care of the many younger children This cx- 
rieiicc ht said led linn into his present occupation of butler He has never had 
*!iriiailtn' V nil Ins tinplovcrs and has always held his places for long periods of time 
Ills niotIi,;r s dt. itb when he was qo upset him emotionally to such an extent that he 
tgKin hiiii'-tlf a ytirs mourning during which he ehininated all pleasures 
I'ritai his hie Ulieiuvtr ht heard niusic vvhich his mother h.id liked he vvejit, and 
rtottitsl tint a; , stmli ho, imisic nude him run and bury his head on his mother’s 
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The patient had the unusual experience of two seveie hemorrhages separated by 
a time interval of 25 years In the fall of 1915 the patient, then m apparently good 
health, had just left a job when he received word that one of his brothers m the British 
Army had been killed at Nieuport in Belgium The mother was also greatly de- 
pressed because she had not yet fully recovered from the death of her own husband, 
the patient’s fatlier, 18 months before A few months later he found a new position 
as valet and steward on a house-boat His employer was himself on a strict ulcer 
diet On his first day he had an altercation with the captain about his duties The 
point of issue was whetlier he should do crew’s work or valet’s He refused the 
former, saying that he was employed as the valet and not as a sailor The episode 
suddenly awakened him to the realization that he was doing, as he said, a woman’s 
work and tliat he was eitlier afraid or incompetent to do work which men did Three 
days later his stomacli pains began Furthermore, all during this period he was 
disturbed by the fact that all six of his brothers were fighting in the British Army 
He had many struggles with himself as to whether oi not he, too, should join up 
He turned his back on the issue, nevertheless writing one of his brothers advising 
him never, under any circumstances, to considei going into domestic service On 
his return north in May 1916 he received a letter from his mother in England, stating 
that his youngest brotlier, who was under age, had run away from home to join the 
British Army His mother took the boy out, but after a few weeks the lad again 
ran away and this time the mother did not interfere The patient admitted he thought 
him very plucky, he censured himself for clinging to his security and felt the 
humiliation of tlie feminine tendency within himself He also reported two dreams at 
that time which were quite clearly related to his early days at home when he assisted 
his motlier in taking care of the children Two weeks after the letter arrived he 
had his first severe hemorrhage 

During the intervening 24 years there were occasional little acid eructations but 
he worked adequately, was married, had small difficulties with finances in connection 
with the loss of a house which he had bought, etc The present hemorrhage, which 
occurred on June 22, 1941, developed in the following setting 

His employer’s family, on June 19, was about to move to Maine for the summer 
The chauffeur, who was a fine medianic as well, was not to go The butler was told 
that he must drive the station wagon with the luggage and the otlier servants, who 
were all women, to the summer place He resented doing the chauffeur’s work just 
as he had that of the sailor and tliree days later entered the hospital with severe 
duodenal blood loss The episode presents an analogy to the yachting experience of 
24 years before Both seem to have been preapitatmg factors An emotional situa- 
tion rdated to the present war was also involved The patient says that on the con- 
scious side he has been very little concerned about this war, but in a recent letter from 
his widowed sister-in-law, whose husband had been killed at Nieuport, he learned that 
her sons, now in their twenties, were fighting with the Australians in the Mediter- 
ranean When die batde of Crete took place about June 1, he began to wonder and 
worry whether his nephews were widi die Australian regiments which were known 
to be in Crete This campaign occupied the early weeks of June and symbolically 
recapitulated the episode of the death of his brother in Nieuport 25 years ago His 
anxiety and self-criticisni foi not having joined up like a man mounted steadily until 
the precipitating episode and liemorihage of June 19 

Summaty The remarkable circumstance that two hemorrhages were 
separated by a period of 25 years This individual presented a psycho- 
biological conflict related to the androgjnious mosaic He was conditioned 
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by hi*; niotlier and his occupation in such a A\ay as to augment his strongly 
emphasized gynic factoi As the result of a small superficial episode (brass 
polishing on a }acht) a bitter realization of the difference between men’s 
work and a\ omen’s work brought to consciousness the basic male fear that 
he w’lll fail when the crucial test ariives The World War provided that 
challenge, and he failed Twenty-five 3'ears later at a time wdien he resents 
the nature of his w'ork and this resentment is conscioush' expressed by an 
attack upon the limitation of his personal freedom and the necessity of doing 
chauffeur’s work (again a man’s job), the war situation iinolvmg his male 
km obtrudes itself wuth exactly the same challenge 

Case 16. L G, aged 3S, se\ere, repecated pain foi \eais Tlie patient was orig- 
inally the «-econd of nine sililings, now the oldest of six Father’s attitude to the 
patient w.is kindl\ The mother, on the other hand, was a se\eie disciphnai lan and 
taught the ho\s to fight aiuone who attempted to thwart them She continually told 
the patient in childhood that she would “knock hell out of him" if he showed feai 
Notwithstanding this ferocity on her part, the patient w'as her favoiite and has still, 
at the age of 38, heen unable to lca\e hei houseliold and set up his own establishment, 
either .is a b.icheloi or m.irned man Furthei more, she ne\er displaced the slightest 
plusic.*!! demonstration of aftection The patient's next \ounger brother became a 
jirircfighter, and when the patient was 17 and 18 he used to w.itch his brother fight 
As he w.itchcd he bec.imc terrificalU excited, bioke out into heavj swe.its, his heartbeat 
changing from r.ipid to \er> slow' thumping and he would have turning sensations m 
his stomach “It was just as though I was fighting m> brother’s opponent mjself 
.md w.inling to knock him out " This w.is in 1920 In 1925-26 when he w'as 22 jeai s 
old after six scais of this Mcaiious pugilistic interest, he Imd his first stomach pain 
At this time, too, he nearh manicd a giil with whom he had been c.irr>ing on a se\u.il 
relationship, hut he suddeiiK retreated and started an aff.iir with another girl The 
second girl he dcsciihcd as resoltiiig to him because of her excessne hair distribution 
Iluting this .ifiair, which lasted eight months, his stomach wms continu.illy uncom- 
tortable Hoth these girls were energetic and aggiesswe, “as bad or worse than m\ 
mother 

During the fust intcrciow in which this history was obtained the patient was 
resistant \iewcd the cpiestioner with suspicion .and ner\ously twitched about in bed, 
complaining of his p.iin At one iioiiit he said, “I wonder if the Lord is piimsbing 
I’le fo*- ni\ sms” He remarked ih.it he couldn’t see wh.it discussion of Ins intiimte 
hit histf>r\ hatl to do with his ulcers He was liittcrh aggressne toward Dr Blank 
' iio h ttl explored him some >eirs bciore and who had told him th.it he would nc\ei 
D wtH I urthernioic the piticiil icsciitcd the fact that Dr Blank had been .iiigic 
\ nil him Mid dis<i[»l.md him for not keeping the diet which the doctor h.id pre* 
•• 'ilxti Lmu tod o, ’ he coiitiiiiicd with greit excitement, "Dr Blank h.isn’t t.ikeii 
tvij m'mites m his prt. mis tunc to ctmit down and see me and s.i\, ‘Huwdc, kid’ He 
t t't'v. 1 V as here lour dies .igti and h.isn't been in jet* Ills atlitiuh w.is \crj sug- 
. '•'ne of ,t pi<|*ifd girl In this cinincction it w.is interesting to note th it nolwith- 
•'t’diU' th'* tit"! ndoii- den iniisin in the psjehic phase of the person, dit>, v illi 
th' 5 ICC. i'll' .ic'crt --ion, cirde i.m-culsr ge-tures and the historj oi inditing, the 
{ itn'i*' ii. .P cMio'irs were •'oii'idt<l ami displ.cccd .'i stronglv g, me cmphtsi 

h u JO'" oj -o Hit' t t to CMin.iiri the two htsto'^ic. on loiiinu Iio-pital 
t 5 t • < ' s, ' tl h «*•* c, of lb pitu’U's rc iiti'tii-i to Ilf. 
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Hospital histoiy Special Imtoiy 

April, 1930 

Following a year or so of indefinite pains The evidence for early stomach sensations 
in the abdomen, sometimes in the upper part, has been presented in the foregoing personal 

sometimes in the right flank, patient entered history and the very definite stomach pains 

hospital for an exploratory, the gall-bladder and indigestion which began in 1925 when 

being under suspicion The preceding dis- the patient was 2^23 years old occurred over 

turbanccs had been satisfactorily related to the period in which his emotional conflicts 

dietary indiscretion The patient was an were at high tension in respect to romantic 

enormous eater and frequently over-indulged affairs and the problem of marriage 

in alcohol At operation a normal gall- 
bladder was found, but there was a thickened 
area in tlie posterior surface of the pylorus 
which was taken to be an ulcer No further 
surgery was done and the wound was closed 

It appears from the record that between tlie years 1930 and the present admission 
in 1941, the patient was in and out of the Out-Patient Department and the waids, there 
being m all five admissions to the latter Duiing these years such notes as these were 
found 

Hospital history Special Iitstoiy 

12-8-30 Medical treatment is unsuccess- During this period from 1930 there is one 
ful in this case to date because he has not letter from the patient to the Social Service 

been living up to dietary advice It is sug- Department making excuses for not coming 

gested that he be admitted to Medicine for to the Clinic because of business engagements 

straight Sippy diet and economic pressure There is, besides, a 

12-11-30 Readmission for another try at reference on &-24-35 to an operation which 

Sippy diet As he improved and had re- had just been performed on his fatlier for 

mained 5 days without pain the following supposed carcinoma of the prostate gland 

note appeared “It doesn’t seem unfair to The doctors had told the patient that the old 

assume that his pains outside the hospital are man could not live more than 6 weeks and 

probably due to indulging his own tastes" sent him home with that message “The 

1-1934 A series of notes, all emphasizing sodden shock of this," writes the patient, 

the patient’s "lack of cooperation” in the “left me in poor shape with plenty of pains, 

matter of following his dietary instructions even though before this experience I had 
4-1-37 “Same old story Seems to get been well ” 
along well as long as he sticks to diet, but 
2 or 3 times a year has recurrence of pain" 

At this same time a roentgen-ray showed the 
presence of a prepyloric ulcer 

Paralleling the hospital notes of dietary indiscretion, the special history discloses 
the fact that frequently during the same period the patient was involved in violent 
altercations witli members of his family As the oldest son he considered himself the 
representative elect of his motlier Whenever any one of his siblings in Ins judgment 
misbehaved he gave them first a tongue lashing and often an actual beating Thus, 
for example, within the year he had a tremendous argument with and delivered a tongue 
lashing to his sister-in-law for not controlling her husband (the patient’s brother) foi 
spending too much money on her During the same year he actually knocked his 
brotlier out with his fists for gambling and losing so that tlie patient was forced to 
help him out financially The patient evidently was violently criticising his sister-in- 
law for not doing what the patient’s mother had done to him and his fatlier He also 
admitted that his fear of losing money was always present in his mind All of these 
outbursts were followed regularly by increase m stomach pains About 10 days before 
lus last admission on April 13, 1941, the brotlier’s store was destrojed by fire and tlie 
patient lost considerable money as a result Four days after the conflagration the 
severe stomach pains which brought him to the hospital developed 

During his stay in the hospital several minor episodes of pain occurred, one or two 
, of these at night For example, he had pain immediately after lunch on April 18, 1941, 
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uludi he blamed on a boiled potato Further questioning, however, brought out the 
fact that during luncheon he was reading the account of the episode of the Esposito 
brothers who, as the patient said, “attacked and killed their \ictims like mad dogs” 
He tlien continued, “I felt my stomach curl up inside as I read ” On April 24, 1941, 
the patient woke at night with pain He admitted, however, that he had aw’akened 
suddenly w'lth stomach pain from a dream in which he w'as engaged in a terrific fight 
wherein he was attacking Molentlj' It was interesting m this connection that for the 
three previous days the patient had been on a full ambulatory diet without any dis- 
comfort He further recounts a pain w'hich occurred in the middle of the night one 
montli ago, immediately following being aw'akened by his mother w'ho w’as feeling ill 
He said that his first reaction toward his mother had been resentment at having his rest 
disturbed, and this morning, April 24, 1941, tlie nurse aw'akened him from a mid- 
morning doze He resentfully asked her what it was all about and within a few 
minutes pain de\ eloped 

Discussion This patient displajs admirably the ruthless bluster and 
violent aggression in conduct toward the outer world, but within, supported 
by his strongly feminine emphasis in both soma and psyche, he is like a girl 
child, unable to leave a dominating mother and striving to emulate her and 
retain the favorable protectorate in w'liich she holds him 


Case 17. A H., aged 32, indigestion, hemorrhage March 23, 1940 This pa- 
tient IS a sturdy American of German descent He entered the hospital for blood 
loss, with symptoms of dizziness and tarry stools He had had gas pains for several 
months His routine hospital history Wtis topical of those given by peptic ulcer 
patients. Both his patents are living, they arc Catholics, and the patient was strictly 
1)1 ought up in the Church He was married 11 >ears ago at the age of 21 and has a 
daughter 10 jears old Four and a half vears ago, in 1936, he was divorced. His 
wife soon remarried and his daughter was adopted by the second liusband He has 
been a rather heavy drinker 

Shortl> after his divorce he began keeping company with a girl who was a few 
nionilis older than he The relationship developed into an actively sexual one during 
the l.itter half of 1937, 1938 and 1939, when it became, as he said, “more like a 


in.iiriage” Indeed, he said he would have married except for the economic situation 
'Ihi': was the only reason he gave at first for not marrjing, but later on he admitted 
tint he ft.ircd the cluircirs attitude “Thej would exconmiunicatc me if I remarried, 
.uul that would break m> mother's heart,” he added In this connection it is of interest 
that once when quite drunk he started to enter his priest’s house to ask the latter wh> 
l.f' Couldn’t inarrj again The priest •sent him awav and told him to come hack vshtn 
l.f, v.'s «ohcr, hut the patient never returned for the disaission 

Ihis conflict obvioush had heen ‘'burning him up” since the complete sexual rc- 
‘ t.fi.idiip had ban o'.t.diiiMK d in late 1937 IIis first indigestion occurred in Dc- 
ct’.i?)*' 1938 loMoviPg diflicultie* with his cmplover whom he fell was trenting him 
trif !rl> The inild indigestion continued off and on until August 1939 when he had .i 
.’oV'i; 'dtc'-cation o ith his boss which led to the loss of his job in October He was 
t nd'c to t,»; rtiodor job and rttunud to live v ith Ins parents His fiancee vas also 
1 v"'.' * ,di }i< r fur a su.nhr economic reason From then until Ins hemorrhage in 
y i<'Ui th' hid riaiTing attach s of j'<ain 

If -r f ul l-tn fh'''i{ifH..’»'an**e of aff 'vnip’orns for a perirrl of two wc'ls in the 
' 1 . 1 o: ■'•'f ird,. vjil tin* jntunt ttit will and endni'Uf tie He loM Ins fiancee 
ti ’’ - ' , •'‘d triv tb»w rirt'^rs immetlnttK 'lo his st.rp'e<'» and annov.ance 


\ 



vouMi.’t mirrv ir’til her 
i ar * I s*,o •9hi i d t th'' ''"in'* " 


pirtn*. ‘ I’-t rone” “My 
Thi'' ro'uc**- ‘ion ryuirrul 



ULCER SUSCEPTIBLE CONSTITUTION 


647 


late on Saturday night and tliree and a half to four days later the patient had a 
hemorrhage His companion had repudiated him m favor of her parents 

It was suggested to tlie patient tliat he seemed to be waiting for his parents to 
die m order to marry “I’m waiting for no such thing,” he snapped resentfully, 
on tlie defense “I'm having fun trying to keep my father younger ” 

A dilemma confronts the patient If he marries he faces excommunication and 
so breaks his mother’s heart, or he continues to live in sin and so is oppressed by guilt 
and fear of punishment His economic security is dubious and his girl in the end 
forsakes him 

Case 23 G McP, aged 41, perforation July 29, 1940 This man, showing 
strong gynic emphasis m botli morphological and psychological panels, had been a 
fine soldier m the great war He went over tlie top many times witli fear in his heart, 
but showing perfect action courage He was moderately gassed and wounded m the 
knee After tlie war, at tlie age of 20, he came to Canada with his parents and sisters 
Six years later his father left and returned to Ireland with Ins oldest sister Then, 
after living for eight years with his mother and two sisters, he tried living by himself, 
but at the end of two years he returned to his sisters who were then both married 

During tlie following years, 1926-36, tlie patient said, “I was always looking for 
excitement, women and liquor” He tried giving lessons in motorcar driving and 
also worked himself as a taxi driver, but, said he, “I couldn't stand it The strain of 
avoiding accidents gave me pain in my stomach every two or three days ” Then he 
moved to Chicago and New York during 1935 and 1936, still driving taxi and teaching, 
and still having pain Finally in 1936 he began living with the woman he was sub- 
sequently to marry She was a divorced and childless woman who was four years 
his senior He had not been altogether faithful to her during the period of their 
relationship and subsequently was very active and promiscuous sexually, but he al- 
ways feared she would discover his “bad behavior ” During the 18-month period 
just mentioned, the patient plied his newly acquired trade of hairdresser and found it 
meticulous and responsible work He continually feared he would not do a satis- 
factory job or might burn his client It made him feel tense and nervous In 1937, 
while still living with his mistress, he started a clandestine love affair with another 
woman He lived in constant fear of discovery One afternoon m February of that 
year he met his second paramour at a New York hotel and began drinking at once 
“I was very nervous and apprehensive ” Between five and seven o'clock he had two 
sexual encounters and at two a m his ulcer perforated 

An emergency operation saved his life and during his recovery his first com- 
panion decided to take him back and “take care of me” Three months after the 
operation tliey were married The marriage was a purely maternal affair and con- 
jugal relations were never reestablished The patient’s stomach symptoms were 
almost negligible for about a year and his general healtli good At this point he 
resumed clandestine love affairs and almost at once his pains began again He recog- 
nized their relationship to his fear of discovery 

D^sc^^sslon The patient said that he had always tried to please everyone 
lest he lose friends and tliat the same tlung applied to his sisters and mother 
He knew he had been excessive in sexual matters and had sought adventure 
and violent activity far too much These trends seem to point to compensa- 
tory efforts in view of his marked effeminate appearance and manner and 
the choice of his final occupation 

Case 24 J M , aged 25 , pain, multiple bleedings This gentle, girl-like jouth 
was the youngest of four siblings He was 17 when his motlier, to whom he 
was inordinately attached, died suddenly of heart disease In speaking of her he said, 
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“Anj thing you wanted, }Ou'd get” It was rumored that an older brothei, Francis, 
was her fa\onte, but the patient quickly added that she herself had denied that After 
his inolher’s death his father tried to take her place wnth the children “He can’t 
do enough for us, prepares our breakfast, and has spent $2000 on iny stomach in tlie 
past three jears and I’ve nevei heard him mention it” Both tlie older brothers are 
liuskier than the patient, but both have “weak stomachs ” One of them probablj 
has an ulcer 

In speaking further of himself he said, “^ly brothei s treat me like a 3-year old 
Whatever I did was always wrong If I bought a suit or hat or ties, no one liked 
them ” He was ne\er abused phjsically and was ahvajs the bab> The brothei s are 
pretty strong One, Francis (ulcei), is of the patient’s height, w'eighs 185 (pt 
145 highest) Thomas is 6 feet and weighs 200, he is a physical instructor and a fine 
athlete The patient plajed baseball, but in the past tw'o years has felt himself going 
backwards, slipping, peihaps "grow'ing old” He lecalls that he ahvajs had a pool 
appetite at table and picked at his food His brothers w'Oiild say, “How do you evei 
cxjiect to get big and strong like us 

He IS a sensitive, mild lad, with a rather dreamy look and not much physical 
eiiergj. lliere are sw’ift little facial tw'itches and a habit of sw’allowing often He 
.ilw,i)s has noticed his hands, which he thinks are small m comparison w’lth those of 
other bojs of his age, yet he could do as w'ell w'lth them He never w'ent in for scrap- 
ping but could hold his own if molested He know'S he has small bones but has no 
‘'Cnse of genital infciioritj 

“Since my brother had an ulcer and he is older than I, and the oldest boj, and 
'lorn also has a weakish stomach, I feel that I should have .i w'oise stomach than any 
I’m moie nervous and frighten easier” 


Episodes of pain oi bleeding 


19S3 — Loss of molher First, after mother died “At Mother’s death 1 was very 
grieved and had an all gone feeling” for three months “It never went avvaj com- 
plcteh A veai later I consulted a doctor for it I kept telling mjself that I vv.is 
old cnomrh to take care of nivself, but vet inside I knew I couldn’t You see, I was so 
much vouiiger (eight vrs ) that I was verj close to her, .ind felt that my fathci was 
vtiv distant I never knew hiin until latclv ” 

— Atjgrcsuon and tnscciinfy Second, pain, then operation IIis first job 
.'Utt ki\ing school at 17 had been at a soda fountain A colored customer threw an 
Ml cicini coiH at linn winch he threw back, hitting her He left in a gieat temper 
ami II <i] ‘•idtHaih jnnis all through the dav and all night Then he got a job as a 
j'Oiut It w.is haul work .ind boring, irritating Irjnig to get his loads thioiigh 
’1* ‘I itt Ircuasmg pain*; led to operation, 1935 Kven though he hadn’t liked the 
toa h* tried to gt t it ag im ntier the operation because be had a driving tagernt'-s to 
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lost lus second mothei For two weeks befoie admission he lived on ciackeis and 
milk and eggs He imagined that his stomach was “full of ulceis ” 

Pam "this morning ” One morning shortly after his admission to the hospital he 
reported having had a bad dream during the night “I saw my girl on the roof with 
her motlier I fell, either off the roof or downstairs I was frightened when I saw 
her mother and I backed up and stumbled m the get-a-way ” The occupant of the next 
bed reported that while dreaming the patient had his hands pressing on his stomach 
and was moaning, but he didn’t wake The patient says, “Perhaps bunging the girl 
into our talk yesterday may have stimulated tlie dream ” He thinks the girl’s mothei 
must know of their relationship, and he always feels awkward and guilty in her 
presence 

He often dreams of falling off gieat heights, and always feels squeamish and 
gasps with fright when looking down from high places He thinks there was some 
talk of his having been dropped as an infant 

On returning home after his discharge from the hospital he had an irritating 
session with his family His policeman brotlier drove him home, and on arrival he 
found his sister witli friends He was annoyed and sulked on the roof until they left 
They were from the store where he and his foster sister work and he didn't want 
the relationship known When tliey left he came down to find that no supper had 
been prepared for him He was furious and in addition it made him late for a date 
with his girl Pains followed in a couple of hours 

On some days he says he can’t tlnnk and is confused On those days his job goes 
badly, yet he feels and knows he can do far better Being a Catholic, he went to 
Novenas to try to help himself, but he didn’t attend regularly and then chided himself 
for his delinquencj' This effort was of 1940 and during that year his stomach was 
never better — ^no pain In June 1940, however, after he had ceased attending the 
Novenas, he had sudden bleeding, no pain, no warning “It was just supernatural,’’ he 
said “I knew a few days before that I would bleed ’’ He had become apprdiensive 
about his bleeding attacks so that every time he went to stool he feared he would find 
blood and was greatly relieved when he saw “all deai ’’ This fear accompanied every 
stool since leaving the French Hospital in May 1938, especially from June 1940 until 
now In previous bleedings he had always a month or more of severe pain as a 
warning Now he is terrified every morning that he will find blood 

It would appear that the patient’s problem is concerned with fear arising from 
tn o sources one, loss of maternal interest, and second, “sex is sm ’’ Ranged before 
him are guilt of extra-marital sex relations, a commitment by his conscience to 
marry the girl whom he doesn’t love and doesn’t want to marry, and finally fear of 
losing the mother principle He is therefore confronted daily, hourly, awake and in 
dreams, by the symbolic figure of a policeman who actually had frightened him 
when he was 7 or 8 years old Consequently, fear of detection and punishment for 
anything he might do pursues him Police, priests, and his primitive concept of a 
jealous and punitive God are merged in an ominous pall above him In this pre- 
dicament, hospital nurse and physician stand as the only mother surrogate 

During his last hospitalization he admitted that he had resumed his sex relations 
with the girl and that he was immediately conscious of a strong sense of sin, guilt, 
fear, and stomach pain He said, “I know that marriage will save my soul, but I’m 
afraid to marry the gnl when I don’t love hei ’’ The situation presents the eternal 
conflict between man’s desire for security and a natural sex life, and the fear of his 
organismal inability to achieve the fiist, or exercise the second without condign 
retribution 

Case 27 A P , aged 41, two pei forations The patient is a French Basque who 
lived with his parent’s imtil the death of his motlier when he was 27 jears old He is 
a small, quick-moving, hot-tempered man His first stomach pains appeared when he 
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\\as 25 and working as a baker He had come to the United States with his parents 
two }cars before At the time the pains started he had been gambling a great deal 
for o\er a >ear, much to the distress of his mother Often he would lose his whole 
salary and be filled wnth guilt and fear because it hurt his mother so “I suffered 
and felt it in my inside ” By constant criticism his mother interfered with Ins feeling 
of his right to gamble He knew it hurt her yet he kept on “falling from grace ” 

As a child he w'as ahvajs in conflict within himself over his fights He couldn't 
stand criticism, interference, being “bawled out,” or physically attacked He de- 
fended himself if attacked, but became so violently angry that he w'as afraid to hit 
h.ird lest he kill He thinks that his mother’s continual interference w'lth his gambling 
instinct and his resentment at her attitude caused his early pains 

The patient married a few' months after his mother’s death and changed from 
his former w'ork to the fur industry The first child was born two years later 
He W'as happy during his wife’s pregnancy, and had no nausea or conscious worries 
He felt a healthy growing sense of responsibility and gambled less Though he had 
been active sexually before marriage he remained faithful to his w'lfe and felt no 
guilt or fear concerning his youthful experiences 

His fur business, however, did not turn out well so he changed again to the 
position of elevator boy in an apaitment house With his w'lfe and his four-year 
old child now' to suppoit, he was afraid he might lose his job if he made any' mistakes, 
“and running an elevator is a nervous job” About the middle of June 1933, the 
superintendent of the building asked him to make secret reports on the tenants The 
patient refused and was upheld by the agent, but the superintendent kept nagging him 
to discipline the skylarking children who lived in the house Finally one evening the 
superintendent called him a softie and bawled him out severely The patient became 
enraged and just managed to control his strong impulse to smash him That night he 
slept badly, ate no breakfast, and went to work at 8 a m on his elevator At 9 am 
he perforated 

After Ins recovciy he bec,une a waiter, which he says is a very aggravating 
busintss "If the htadwaiter doesn’t like you he picks on you” It happened that foi 
the ensuing five years he was in a position under constant in nation by the hcadwaitcr, 
.md his stomach was uncomfortable during that entire period Toward the middle of 
rtbruirj for the first time since his marriagt the patient became involved in a 
scMiil rtl unmship with another woman It so happened that by accident, while 
'MUnig on Hroidwav with this new companion, he met his wife He quickly 
‘libor.itctl .1 story to c\plain his situation, but that night was severely criticiml by 
hi 1 VI, lie, V ho he sud, w.is evidently terribly hurt by the experience lie broke off his 
• Mt'.id* If ’•'ttoiislup abruptly and for the ensuing two months made every effort to 
r t <hh h In', witc’'. tonlulcncc in him About tliice weeks later he found that she 
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This individual illustrates again the pattern of chronic guilt and fear and the pie- 
cipitating episodes of violent outbursts of anger 

General Analysis of Entire Group 

Because space does not permit printing all 80 records a summary of their 
content is offered It should be noted, however, that the fear emotion aris- 
ing from various stimulating mechanisms is the essential point Further- 
more let it be admitted that all human beings are subject to loss of maternal 
principle, to sex experience, and to causes for jealousy and aggression The 
fear response to these stimuli within each individual, however, is an entirely 
personal matter, determined by his protoplasmic constitution and the nature 
of his childhood training and education Moreover the degree of guilt and 
fear which is aroused in a young man by sexual experience, for example, is 
almost directly determined by the early teachings concerning it to which he 
has been exposed In our senes the quality of reaction to this particular 
problem seems to have been equally divided between fear and its absence 


Table I 

Distribution of Chief Fear Sources as Elicited m the Group of 80 Cases * 



No 

Per cent 

No 

Per cent 

1 Inner sense of insecurity based on actual or supposed 
physical inferiority including gynic emphasis 

63 

84 0% 

! 

12 

16 0% 

2 Persistent hold on mother principle and fear of loss of 
mother surrogate’s approval 

1 

76 1 

97 4% 

2 

2 6% 

3 Jealousy and aggression 


64 9% 

27 

35 1% 

4 Guilt and fear related to sex problems 

i 31 

49 2% 

32 

50 8% 

5 Compensatory striving 

41 

56 2% 

32 

43 8% 


* Out of the 80 cases a few failed to supply adequate information in one or another of the 
five categories Hence the total number of cases varies in each 


Discussion 

Themes which emerge from the foregoing biographies are apparently le- 
lated chiefly to the instinct of self-preservation In the lower animal forms, 
at least so far as we know, this applies to bodily existence alone In man, 
however, there stands in addition the supremely important consciousness of 
personal identity For him this ego transcends all else, is defended to the 
last with his strongest effort, and its injury or destruction may be followed 
by tissue deterioration or death Thus, while organismal reaction in the 
interest of survival is common to all living forms, and expressed as ex- 
pediency dictates either in advance or letreat (fight or flight), man’s conduct 
in these respects presents complex and often paradoxical patterns More- 
over the unpredictability of human beliavior may be influenced by a person’s 
estimate of his oum capacities Such judgment, however, may often be un- 
favorable because of the condition-tinted lenses which each man dons m early 
childhood and wears throughout life 
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In tlic depths of inner consciousness, all human beings, especially males, 
depend for their sense of security primarily upon sound and powerful 
bodies — consequently there are in the mam two somatic factors Avhich may 
operate to undermine self-confidence The reaction to these structural im- 
plications seems to be most intense in peptic ulcer subjects Fust is the 
grow ing boj ’s recognition that he has a "weak and puny frame, or that he is 
smaller than his brothers and pals The second, m men of all ages, arises 
from the remarkable phenomenon of androgjmy already mentioned Thcic 
IS jilcnty of evidence for both of these biological inadequacies to be found 
in the foregoing biographies Especiall}’^ does it seem that unconscious 
awareness of the feminine component may be a stimulus to the ovci- 
exploitation of their virility wdiicli is so characteristic of ulcer beaicis In- 
deed it may be said that a man w'ho possesses that degree of femalcness which 
threatens the authenticity of his essential maleness becomes subject to deep- 
rooted unwitting fears lest he fail to play successfully the masculine role in 
life This may be called the basic male fear In connection with it one 
may i efer again to Cannon’s * original observation that it w’as the male cats 
which exhibited digestion-inhibiting effects perhaps owing to appropi lately 
masculine resentment at being tied dowm on the operating board. The diges- 
t!\e mo\cments of the female animals w’erc not disturbed 

It ma} be said, fuither, that there aie tw'o phases of the survival problem 
which present themselves to man. One of these, his position in space, is a 
niattei determined In the cooperation of bones, j'oints, spinal nervous system, 
striated muscle, conscious perception, discrimination, choice, and volition 
Reactions in this phase are obser\cd as outward conduct and determine his 
life of relation with the physical environment. The other aspect, that of 
the inner life of CMstcncc and procieation, is goveincd by the cooperating 
agLiicies of smooth muscle, unmnuenced by \ohtion, the hypothalamic- 
.iiitonoinn, s\sicm and the emotional reservoirs, whatc\cr the> may be Con- 
-'‘qii' mh the whole Mtal mechanism reacts to fcai stimuli from both outer 
.in«l niiu’r <n\n<mment 
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and that which clnects innei Such conflicts lest upon the fact that man 
displays intensei feeling states and greater physiological disturbance when 
the dangers menace his idealized ego rather than his body In war, men 
go over the top with feai of wounds and death m their hearts, but still they 
send their bodies forward while the gastiomtestinal tract runs away It was 
well said by Henry of Navarre as he charged into battle “Body, you’re trem- 
bling, but if 30U knew where I was about to take you, you would tremble 
indeed And that is the daily self-imposed task of the ulcer-bearing male 

In this connection the question has lately been raised 111 England ® 
A^hether or not what seems to some observers to be an increase in peptic 
ulcer IS due to stress of war The figures fiom several sources aie some- 
what conflicting so that as 5fet no positive deductions can be drawn How- 
ever, it is now quite impossible to make comparisons between Army and 
civilian groups so far as exposure to danger is concerned Moreover in two 
or three of our cases who ivent through frontal conditions in the last war, 
stomach s}nnptoms were notably absent during the combat periods Ulcers 
seem to reflect disturbance in the inner rather than the outer world 

It may be questioned, however, whether episodes which concern self- 
preservation in man are more disturbing than those involving his companion 
instinct of self-perpetuation Indeed, the sex problem may, in the present 
stage of his evolution at least, hold greater dangers for him than the other 
There can be no doubt that the energy of those psychobiological forces in- 
volved in reproduction is equal in man to that which exists in all animal 
forms Consequently, whether for good or evil, the restraint upon it which 
customs of groping civilizations have required, gives rise to conflict within 
the consciousness of the individual In a curious way this conflict of social 
law and biological necessity actually converts sex problems into fear prob- 
lems Any infringement of a taboo concerning the relationship of the sexes 
at once exposes the offender to his own or public criticism The sufferings 
which flow from the patient’s sense of guilt in these circumstances are no 
less teriible forms of punishment than those imposed arbitrarily upon the 
sex miscreant by a society still trembling under the Church’s despotism of 
fear And at that point the dial which indicates the source of disease pro- 
ducing emotional distuibance swings again to rest with its needle pointing 
out a menace, not to life perhaps, but to the important ego Fear promptly 
surges through the individual and all the complicated mechanism for defense 
and attack is set in motion To the end of total self-preservation, then, we 
can accept fear as the master emotion In man it emerges with equal speed 
and intensity at tin eats from either the outer world of reaht)’ or that inner one 
which is composed of physiological and emotional forces La}’nien are more 
familiar rvith the latter undei the name of conscience, “which makes cowards 
of us all ’’ 

It is difficult to review the records of individual reaction or reflex conduct 
of the digestive system which have been presented without recognizing that 
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emotional crises arc correlated ^\lth stomach sjmiptoiTis quite as clearly as 
arc "dietar}^ indiscretions ” Indeed one is reminded of A\Iiat every mothei 
and pediatrician knows , that after an outburst of anger, or the e>.perience of 
fright, infants and very young children may refuse food, vomit, or have 
diarrhea In ulcer-bearing persons whose capacity for food reception is 
easily disturbed one sees again Nature’s purpose of providing the infant with 
security at meal time It is a simple thesis because deprivation of nutriment 
IS the chief menace to the infant’s life 


Instinctively, following the severance of the umbilical coid, the baby seeks 
the breast m his effort to reestablish the food line as promptly as possible. 
Consequently the focus of its urgent demand is directed upon the mother 
\\ ho actually is its only source of nourishment During the next six or seven 
y'cars as other and varied hazards to safety^ increase with awakening con- 
sciousness and the complications of ever widening environment and social 
relationship, the child still finds in the mother its surest guarantee of security 
against them Thus, with the first gulp of maternal milk, there is formed 


a mutual hfe-saving and perpetuating relationship — the child’s life and the 
mothei ’s immortality through her offspring — which remains by force of habit 
almost indestructible throughout the lives of both This relationship, how- 
ever, appropriate and significant as it may^ be in the eaily months and years 
when the mother’s ego perpetuation urge and the infant’s very life jointly 
hang upon it, can c<isil} become a destiuclivc force for both at a later time 
when each is full} capable of negotiating life independently as natuic de- 
mands. In the mothei ’s case the evil effects arc expressed in exacting homage 
and exerting selfish power control; m the case of the son or daughter, the 
infantile emotional structure, retarded and ensnared within the offspring’s 
adult frame and intellect, obstructs \igorous and independent action of the 
uhole organiMii Thus crippled it nio\cs through life beneath a pall of 
frev final jng apprehension afraid of its own shadow when glimpsed alone 
and nnarcnmpnnied Iw that of its protectress 

As fnf as the in taut of a day or a month or c\cn a }car old, is concerned, 
hi'' rthatce upon the mother is quite iniptrsonal In his conditioned emo- 
ti'i’sal patutiis *.}u' lepieseiits only the means of snrvi\al, not a retogni/ed 
p ^^‘eJ,dlt\ 1-atcT on the mother incMtabh assumes an mtcnscl} jiersonal 
.ind Kinn dtm.mdmg outward relationship from which the maternal sigmfi- 
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sick and consequently has difificulty with strong foods That basic thesis 
has determined the obvious existing therapy, namely, treat the sick stomach 
gently as you would the delicate digestive organ of the infant It is also 
common experience that many cases have repeated hospital admissions and 
form a long line of “follow-ups” in the out-patient department Almost 
without exception the records of these multiple visits repeat comment upon 
whether or not the patient has cooperated in carrying out his dietary regula- 
tions Indeed the physician often sounds a note not unlike that of an irri- 
tated school ma’am whose recalcitrant pupil has failed to do his homework 
\Vlien you read the intimate histones of persons who have ulcers, however, 
the impression develops that these individuals, like frightened neglected chil- 
dren, are striving continually to recapture and maintain the mother principle 
which had ministered so meticulously to the demands of that delicate infant 
receptacle for milk 

The more one observes these victims of chronic fear, often highly intelli- 
gent, futilely dynamic and over-striving people, the more one is forced to see 

Table II 

Mother Principle 
or 

Means of Survival 

I Own Mother — 

II Surrogates Foster mother, grandmother, wife, daughter, sister, nurse, doctor 
III Symbols Social group (‘T belong") 

Business firm, job 

School, college (Alma Mater) 

Church, brotherhoods, masons, etc 
Inherited money, money in general 
Food and housing 
Hospital 

m them suppoitmg evidence for the notions concerning "Body Image” ad- 
vanced by Schilder,” Coghill,^® Bruch and others These authors concur 
m the belief that oui bodies, indeed our whole personalities, have grown into 
images to ourselves of what we believe ourselves to be “This image is 
built up m ourselves,” writes Schilder, “in accordance with our instinctive 
attitudes,” while Coghill, the embryologist, considers man as “a mechanism 
which within the limitations of life, sensitivity and growth is creating and 
operating himself” Moieover, as Bruch points out, obese children, whose 
problem also is largely a food problem, derive security satisfaction from the 
static fact of size alone Our observations would seem to indicate that the 
peptic ulcer patient in his form and conduct is the very antithesis to this 
His best hope for security seems to he m eager effort, however futile or 
poorly directed, to recapture the conditions earlier provided by the maternal 
protectorate And so his linear, streamlined body forms the most appro- 
priate symbolization of the striving for complete virility 
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Conclusions 


J’roni the correlated experience of experimental alimentary physiology, 
linman psycliolog)' and the clinic, one may reasonabl}' assert that the symp- 
toms and perhaps also the lesions of peptic ulcer are associated with psychic 
traumata as definitely as with inappropriate food Indeed it looks almost as 
though the food factor were secondar)' From the patient’s point of view, 
however, the obviousness of the relationship between what he eats and W'hat 
he feels forces his owm and his physician’s chief attention upon food As a 
lesult. It is exceedingly ditficult to interest or persuade the patient, and occa- 
sionally also the doctor, that his malady may be other than a feeding one 
The best proof of this is that even today the routine treatment of peptic ulcei 
in good hospitals and private offices re\olves almost exclusively about the 
stomach itself There are, of course, admonitions "not to w^oriy’’ and to 
"take It easy ’’ But these are not often specific nor persistentlj^ follow^cd 
The latter point clearly leads to the difficult question of psychotherapy 
m peptic ulcer Full discussion of this still contiovcrsial matter cannot be 
undertaken here It may be said, how'CA’cr, that by and large neithei deep 
nor ‘iimplcr forms of psychothcrap) have as yet produced sti iking results 
Some individual cases have been helped, others have failed to respond at all 
In this respect, the problem may not be unlike that lecently discussed by J D 
Southerland m hts report of 100 cases of w'ar neuroses He dc\elops the 
notion that certain personaht) weaknesses may be analogous to many organic 
ones which cannot be radically altered If one accejits the notion that an 
ulccr-beatcr’s emotional p.iltern is a con elate of his other constitutional com- 
pontnts one cannot expect to achicxc much alteration of it Careful stud) 
of the person, howe\er, at least offers the possibility of discovering his 
K action t\*})e and capaeil} and so assist m evaluating the degree and nature 
ot (luitonnuiu.il stress to which he can adjust 

fn the treatment of the ulcer itself mea'^ures must be established to coin- 
Inl luperandit} either by chemical means or by the selection of bland 
jMnojji fnndi; <»j- niilk 'I lic psj cliological import of the latter is obviotisl\ 
to ul » (bli-jj t}n^ ^ vpcctations ol the infant digcslixc organ Tlic basic view 
t t ‘th<,r hen pit vi^tntrl, Itowewr, assumes the organism's effort not to dc- 
trom ,i{id It jKis^ibk c\en in adiilthoorl. to regress t»j the prot< ctor.ite 
oT iH. n< idur principle Indeed it appears as though the psyelmlogieal panel 
‘ i ‘ft< tsl- p iium li 'd failed to mature. It is for this reason that Ik cause 
■•.tnhoiic eiluts bt<d rt't and freqiiait snull feedings of milk. 
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peptic ulcer pi oblem They are based on the belief that “ ’tis not the stomach 
but the man who’s ill ” 

1 Only cases of severe hemorrhage and perforation to be admitted as 
ward patients At that stage such cases are emergency medical or surgical 
problems, like any other digestive tract accident of the sort 

2 All othei cases of peptic ulcer to be handled in the outpatient depart- 
ment 

3 At the first interview an effoit should be made to discover specific 
emotional traumata and the nature of the patient’s individual reaction to them 
rathei than maximum recoidmg of dietetic indiscretions In regard to the 
former, the object is not to record a hard luck story and the adverse environ- 
ment The nature of the patient’s emotional response is the issue 

4 Return appointments at short intervals for three or four iiitei views 
During these the patient may be helped to the realization of how mucli he 
himself has to do with his own malady Every effort to encourage self- 
lespect and self-reliance is desirable, but it is usually difficult to altei the 
actual outside situation of a patient’s life Moreover, it is always a question 
how much a patient should be helped directly by the physician and how much 
he should be required to do for himself Too much help tends to encourage 
the patient’s unconscious effort to regress toward infancy 

5 Antacid drugs may be used, but minimal emphasis on infant feeding 
and maximal on the establishment of adult fare is called for, even at the cost 
of slight discomfort 

6 Before discharge following gastrectomy or operation for perforation, 
the patient should be turned over to the medical psychiatrist for reeducation 
planned tq wean him from the mother principle and to reestablish his self- 
respect 

7 The cure of peptic ulcer probably must be looked for through the in- 
version of those regressn^e psychobiological forces which engender it rather 
than by local treatment of the lesion itself 

8 Peptic ulcer may turn out to be one of those widespread human afflic- 
tions which, like tuberculosis and cancer, can be controlled to a considerable 
extent by popular education directed at prevention thiough understanding 
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SULFADIAZINE; A STUDY OF ITS EFFECT ON 
HEMOLYTIC STREPTOCOCCI 

By Charlhs H Rammelkamp, M D , and Chester S Keefer, M D , 

F A C P , Boston, Massachusetts 

In view of the fact that patients with hemolytic streptococcal infections 
who aie treated witli sulfanilamide often continue to have a prolonged and 
protracted illness, it is desirable to search for more effective chemothera- 
' peutic agents Recently, another sulfonamide derivative, sulfadiazine, has 
been described by Roblin, Williams, Winnek, and English,^ In preliminary 
studies It was found to protect mice against hemolytic streptococcal and 
pneumococcal infections “ Later,® it was reported that it was superior to 
either sulfanilamide or sulfapyndme in the treatment of experimental in- 
fections of mice due to the hemolytic streptococcus It was pointed out that 
the animals receiving sulfadiazine had a higher and more prolonged concen- 
tration of the drug m the blood and, tlierefore, the increased number of sur- 
vivals m the infected mice might have been due to these factors ® 

In man, the administration of sulfadiazine is followed by very few toxic 
effects A recent report by Peterson, Strauss, Taylor, and Finland * on the 
absorption, excretion, and distribution of sulfadiazine in tissues shows that 
it is absorbed readily from the gastrointestinal tract, and higher concentra- 
tions in tlie blood are reached and sustained longer than with sulfanilamide, 
sulfapyndme, or sulfathiazole The conjugation of the drug is usually 
slight and tliere is no tendency for the drug to be retained in the body 
Neitlier sodium sulfadiazine nor sulfadiazine was absorbed to any appre- 
ciable extent from tlie rectum It will diffuse from the blood to the pleural 
or ascitic fluid and into the subarachnoid space in amounts varying from 
SO to 94 per cent of the level in the blood It was also noted by tliem tliat 
there was less nausea, vomiting, and mental depression following the use 
of this drug tlian exists following the other sulfonamides These results 
are in agreement witli those obtained by Sadusk and Tredway ® and Reinhold, 
Flippin, Schwartz, and Domm ® 

The present study was undertaken to assess the relative activity of sulfa- 
diazine and sulfanilamide against hemolytic streptococci in whole blood of 
normal individuals We were also interested to obtain information con- 
cerning the concentiation of sulfadiazine which produces a maximal effect 

Methods 

The methods of investigation were the same as we have described 
previously^ Defibnnated whole blood from normal individuals was used 

♦Received for publication June 9, 1941 t ^ 

(Read before tlie Association of American Physicians, Atlantic City, N J , Maj 6 , 1941 ) 

From the Evans Memorial, Massachusetts Memorial Hospitals, and the Department of 
Medicine, Boston University School of Medicine, Boston, Massachusetts 
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for media The \arious drugs ^^ere added in vitro and the concentration 
determined by chemical anal3’sis “ In some of the experiments tlie drug 
was given by mouth, and samples of blood were w'ltlidrawm one, three, and 
four hours later Determination of the concentration of the drug was then 
made on these samples 

In all, five different strains of hemol}tic streptococci w'ere used; three 
strains were isolated from the blood of patients wdth bacteremia, and tw'O 
were I'^olatcd from the nasophatymx They all show'ed beta hemolysis on 
blood agar plates and belonged to Lancefield’s Group A The oiganisms 
wtre stored on blood agar slants and a 12-hour peptone broth culture was 
used for tile inoculations 

Onc-tciith cc of various saline dilutions of the test organism was added 
to 0 .s c c of the dcfibrinated blood containing varying concentrations of 
drug I^ight different dilutions of organisms w'ere added to each sample of 
blood The tubes weie then sealed and rotated m the incubator for 24 
hours J he contents of the lubes showing no hemolysis w'ere plated out 
iiiid the colonies counted In those tubes showing hemolysis the number 
f>f organisms piesent \aiied between 10*' and 10"“* per c c 

i'A ll'CT ON THE KiLETNG PoW'ER 01 WlIOLE BlOOD FoLEOW’INC. 

Administration oi Sulfadiazine by Mouth 

In thtec experiments samples of blood w’crc withdrawn before and three 
lioure after the administration of 4 gm of sulfadiazine Iw mouth These 
two samples of blood were then used as culture media as described above 

'1 lurty experiments were performed, table 1 shows the results of five 
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sucli experiments which are typical examples of the group as a whole 
The concentration of free sulfadiazine in the blood varied from 2 6 to 10 
mg pel 100 c c In every instance a bactericidal effect was observed From 
these results it was clear that administration of sulfadiazine by mouth to 
normal individuals increased the bacteriadal action of normal blood against 
hemolytic streptococci This is in striking contrast to our previous studies 
with sulfanilamide,® m which a bactericidal effect was observed only when 
natural antibodies were present, or when a very small number of organisms 
was used in the inoculum 

In figure 1, the results of giving a single dose of 5 grams of sulfadiazine 
by mouth to three normal individuals are shown The bactericidal powei 

EFFECT OF SULFADIAZINE IN BLOOD^ON HEMOLYTIC STREPTOCOCCI 


ABC 



Fig 1 The solid dots inicate the number of organisms m tlie inoculum, the circles, tlie 
number of organisms after 24 hours' incubation 


of the blood was tested before the exhibition of the drug, and then at vary- 
ing periods of time blood was obtained for chemical ai^fi bactericidal tests 
In all tliree individuals a bactericidal effect was obsery^when sulfadiazine 
was present m concentrations varying from 2 2 toJ^% mg per 100 cc — 
These experiments show that sulfadiazine mcreas^ the bactericidal power 
of the blood against the hemolytic streptococcusrvayen it is given byv^mouth 
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ErrncT or Varying Concentrations or Sulfadiazine in Blood 
P'OLLOWING Oral Adi^iinistraiion 

We then determined the concentration of drug whidi ^\ouId pioduce the 
maximal eftect Figure 2 shows the results obtained in 10 normal m- 
diMduals In these experiments blood was withdrawn before sulfadiazine 
was administered and at varying intervals thereafter All samples of blood 
were stored in the icebox until the last specimen was taken 

The concentration of free sulfadiazine in the blood varied from OS 
mg. per 100 cc to 10 mg per 100 cc In the blood sample containing 0 8 
mg per 100 c c there was a definite increase m the killing power When 


OACTERICIDAL EFFECT OF VARIOUS CONCENTRATIONS OF SULFADIAZINE 

FOLLOWING ORAL ADMINISTRATION 



OI2345C789I0II 

MCM /too C C 




.S h ' »» 


rtprcN'n* uutiihcr of orf'nnt'iHi iirt'ttu nfur 24 hmirs* iiicubtttdM 


tU' » nttatsw’i rni'^cd lo 5 6 mg ptr 100 c c , a greater iiicrea<;c in the 
! V iv ob'-er^td 'I hc'ie txperimtnts dcniDiistraK . then, lint .n 

t . t *i t!»;raiini ot Milfadia/ine in the blood is iiicrt‘.i'>Ld tlure i^ an asso- 
’’ « I in ihe Kictcrind.i! power of tlu blood aijainsi the Ininolytic 

n MuMTt.'d irKcis v.tre ob-.Lntd when a tom entration of 4 
‘ " !*' e tr b’l'h'^^' obtained 


-uu; 




1 oi tin b 

id 

i-rii 

1 f<la! 

vr or 

♦ 

a ■''i 

.inn’ll -■Iv 

.it 

d 

'•tH 

V i?h' 





1 iV 

n to 

f'vun 


Ir 1 

* » ' t 

rii. >P »; "J ' 


r c; 






( 1 

« 

V 

* ? 

♦ { i 

0 .. 

» T *> 








SULFADIAZINE 


663 


hemolytic streptococci per cubic centimeter of blood were killed In sample 
B, which contained no antibody, only 1,000 organisms were killed when the 
concentration was 4 mg per 100 c c This striking difference was due to 
the presence of antibody in one specimen of blood and its absence m the 
otlier It is seen, then, that sulfadiazine greatly enhances the bactericidal 
effect of whole blood containing antibody and that this is evident even when 
low concentrations of the drug are used 


EFFECT OF SULFADIAZINE ON BLOOD 
OF LOW AND HIGH BACTERICIDAL TITRE 



0 12 3 4 

M6M/ 100 C C 


Fig 3 Blood A is the sample in which 600 organisms were killed without sulfadiazine 

Comparative Effect of Sulfanilamide and Sulfadiazine 
When Added to Whole Blood in Vitro 

Inasmuch as it was demonstrated that sulfadiazine was bactericidal foi 
the hemolytic streptococcus, we then turned our attention to the study of tlie 
relative merits of sulfanilamide and sulfadiazine in whole blood The fol- 
lowing procedures were carried out 

Blood was obtained in 150 cc amounts from normal individuals and 
defibrmated To two 24 cc samples of tins blood 5 mg of powdered 
sulfadiazine and sulfanilamide respectively were added and thoroughly 
mixed for one hour These two samples were then diluted with the blood 
so that varying concentrations of drug were obtained These concentrations 
were then checked by chemical analysis Eight dilutions of the test organism 
were added to each concentration of blood containing the two drugs After 
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24 hours' incubation the number of organisms was cletei mined as outlined 
abov c 

Figure 4 shows the results obtained in one of these experiments When 
the original inoculum was 240,000 organisms per cubic centimeter of blood, 
the growth of organisms was not affected by either sulfanilamide or sulfa- 
diazine until the concentration of the drug was above 10 mg per 100 cc 
At the higher concentrations there w’as definite killing in the blood con- 


COUPARATIVC BACTERICIDAL ACTION OF SULFANILAMIDE AND SULFADIAZINE 

ADDED IN VITRO TO BLOOD 
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effect was piesent in dilutions as low as 2 to 5 milligrams pei 100 cc, and 
it was enhanced by the piesence of natural or acquired antibodies When 
the relative merits of sulfanilamide and sulfadiazine were compared in vitro, 
it was clear that sulfadiazine was always more effective m killing hemolytic 
streptococci 

The evidence at present is suggestive that sulfadiazine will be superior 
to sulfanilamide m the treatment of hemolytic streptococcal infections m man 
Since it IS relatively non-toxic and is readily absorbed from the gastro- 
intestinal tract and diffuses into tlie serous sacs and meninges in high con- 
centration, it would seem to be preferable to sulfanilamide m the treatment 
of hemolytic stieptococcal infections 

' Summary and Conclusions 

1 Sulfadiazine is bactericidal for the hemolytic streptococcus when the 
inoculum is small and the concentration is between 2 and 5 mg per 100 c o 

2 Its action is enhanced by the presence of antibactericidal antibody, 
either natural or acquired 

3 When sulfadiazine is compared with sulfanilamide, it is found to be 
supeiior insofar as its bactericidal effect is concerned, and it is more ef- 
fective as a bacteriostatic agent in lower dilutions 
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RESPONSE TO SULFAPYRIDINE IN 241 CASES OF 
PNEUMONIA, WITH ESPECIAL REFERENCE 
TO LACK OF PROMPT RESPONSE 
IN SOME CASES - 

By Sidni:y Scherlts, MD, BoUimoie, Mmyland 

This paper deals with a series of 241 iinselected cases of pneumonia 
treated ^vlth siilfap}ndine in 1938-1939 and 1939-1940 This group, al- 
though not numerically impressive, is reported because the patients were fol- 
low cd closely and studied carefully, and because an anal} sis of those cases 
in which sulfapyridine w'as not promptly effective yields hitherto uncm- 
pha‘'i7cd information of value 


Distribution or Casks 

'I he ca'ics rc\ lowed total 241. and are consecutive and unseleotcd sa\e foi 
jiht f>mis<;ion of a few that ^\ere admitted moribund and died w’ithm less than 
2t hours after admission Of the series, 73 w'crc seen in the wintci of 
r^^8~1939, and 168 in the winter of 1939-1940. There were 129 males and 
112 females The age distribution of the group is shown in table 1. There 
wcie 21 deaths and 13 autopsies in the group, wuth a mortality rate of 8.7 
per cent for the '^cries 

Mi.riioi) oi Trkmmknt 


In n\()A f>f thc'se cases treatment w'lth sulfapendinc W’as started within 
6. nr dr») .s of the onset of the pneumonia All of the patients except a few' \ ci y 
•' infant- had an initial blood culture before chemotherapy was started, 
ml 51 ti’i initial blood culture was poMtnc blood cultures w'crc repeated dail} 
maii tlu> wen repaatMlly ucgatne Sputum w.m studied by the Ncufcld 
ntd cnitnral!}, In the mjeclKni of mice and the subsequent Ncufcld 
1 ' \vv' .tu ’V of i5i.‘ p^rilonc.il eMul.ilc il the pneiinuvrKrci ongmnlh found 
".rt » nt {%p h\ V. (til tin Xiuftld qucllung reaction 
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foi the fiist few days and then less frequently in most cases, with adjustment 
of the dosage if it was felt that the blood level was not high enough In most 
cases the aveiage concentration of total sulfapyndme (Marshall’s method) 
in the blood was between 4 and 7 mg per cent All patients had daily 
urinalysis, daily estimation of hemoglobin and leukocyte and differential 
blood counts 

No effort was made to restiict the total fluid intake, fluids being forced 
to a high total daily intake in most cases 


Table I 


Age Distribution of Cases and Deaths 


Age (Ycaril 
Less than 1 
1 
2 

3 

4 

5 

6 

7 

8 
9 


No Cnses 
22 
16 

7 
9 
4 

8 
9 
8 
4 
0 


Deaths (Age) 

7, 8 , 8 (mos ) 

12, 13, 13, 18, 18 (mos ) 


7(yrs) 


10 

2 


11 

3 


12 

1 


13 

4 


14 

4 

14 (yrs ) 

IS 

4 


16-20 

11 


21-25 

12 


26-30 

10 


31-35 

11 


36-40 

13 


41-45 

6 


46-50 

8 


51-55 

12 

55 (yrs ) 

56-60 

14 

59, 60 (yrs ) 

61-65 

11 

62 (yrs ) 

66-70 

18 

67, 67, 69 (yrs ) 

71-75 

5 

71 (yrs) 

76-80 

5 

77, 78, 79 (yrs ) 

Totals 

241 Cases 

21 Deaths 


Response to Suleapyridine 

Of the 241 cases tieated, 21 died and 220 recoveied Most of the pa- 
tients who recovered responded with a drop of temperature to a normal level, 
subsequently maintained, within 48 hours after administration of sulfapyri- 
dine was started We shall refer to this group as those responding by 
“crisis ’’ There were 173 in tins "crisis” group The remaining 47 cases 
showed no sudi dramatic drop of temperature, and seemed not to respond to 
the chemotherapy This latter group will be referred to as tlie “lysis” 
group In this paper we are interested chiefly in an analysis of the “lysis” 
group, in order to discover why these 47 cases did not respond to treatment 
promptly or at all 
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/ Distnhulwn of flic Pncumomo The eases ^^ere classified as citliei 
loliar pneumonia or bi oncliopneumoma, depending upon wliether the plnsical 
signs were those of massive or of patclij consolidation and upon the roentgen- 
ra\s which were taken in many eases According to this classification, which 
i*- admitted!} arbitrar\, the cases were distributed as follow'S 


Ilr^poil'C 
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79 

173 
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' 1 otal 

106 

114 

220 


It is ‘^cen that failure to respond promptly was much more frccpicnt among 
till cases with patch} invohcment than in those with true lobai consolidation 
And again, of those failing to respond promptly only one-fourth had tiue 
lobar invoKcnKiit, other factors being equal In most cases the numbci of 
lobes iinohcd was apparcntl} not directly related to lesponsc to sulfapyiidme 
2 litwlogy of the Pnciimoma It was thought that the failure to le- 
spond to treatment might be due not so much to the type of anatomical dis- 
tribution ns to the different bacteria responsible for the lobai or the bioncho- 
pncumonia 'I he eases w'ere, therefore, classified according to etiology and 
U‘'pon‘<e to tieatnicnt as follows 
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Complicalioii 

Lobir 

Lysis 

Broncho- 

Spread 

1 

1 

Bacteremia 

2 

1 

Marked pleiinsj 

1 

_ 

Pleural effusion 

2 

2 

Empj cma 

2 

— 

Unresolved pneumonia 

— 

1 

Otitis media 

— 

3 

Mastoiditis 

— 

2 

Severe nausea and vomiting 

— 

3 

Drug rash 

1 

1 

Hematuria 

1 

2 

Tomc neuritis 

— 

1 

Totals 

10 

17 


Thus, of 12 cases of lobai pneumonia winch did not lespond promptly, 
10 had complications as listed, of 35 cases of bi onchopneumonia whicli did 
not respond promptly, 17 had complications In this senes complications 
were moie frequent among the cases of lobar pneumonia which did not 
respond than among the cases of biondiopneumonia which did not respond 

Complications of Sulfapyridine Therapy 

Nausea and vomiting occurred frequently aftei the administration of 
sulfapyiidine, but in only a small number of cases were they seveie enough 
to necessitate discontinuing the use of the drug Other complications met 
with in this senes were 


Complications No Cases 

Drug rash 4 

Microscopic hematuria 8 

Gross hematuria 6 

Gross hematuria, with abdominal pains 1 

Moderate hemolvtic anemia 2 

Marked drop m total WBC 

To 5000 cells 1 

To 4000 cells 1 

To 1600 cells 1 

loMC neuritis 1 

Total 25 


None of the complications listed deserves paiticular consideration except 
perhaps a toxic neuritis that developed This occurred in a 29 year old white 
male with Type III bronchopneumonia His temperature fell gradually after 
the administration of sulfapyridine was started, reaching a normal level six 
days later During convalescence he showed signs of a neuritis of the ter- 
minal filaments of the right ulnar and musculocutaneous nerves This im- 
proved gradually but was still present at the time of his discharge 
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SrOXLY SCIICRLIS 


COMPIJCATIOXS or Pnlumonia 


The complications met witli in this scries total 30, consisting of 16 cases 
of otitis media, three cases of mastoiditis, nine cases of pleural effusion and 
tv.o eases of cmp}ema 

1 Otitis Medio Of the 16 cases of otitis media, nine were present on 
admission and seven were noted later Most of these required myringotomy 
Kesponsc to sulfap}ridine was prompt in 12 cases The piesencc of otitis 
was apparently not related to the duration of the disease on admission, nor 
to the blood sulfap^'ridine le\el Practicallj all of the cases occuried in 
children, and m only one case was there a typable pneumococcus in the sputum 
— 'r}pc XXIT The aural discharge contained hemolytic Staphylococcus 
albu^ or aureus in most cases, except for one ease in w-hich a few streptococci 
were also present 

2 Mastoiditis Mastoiditis occurred in three infants, aged 8 months, 
'’!1’ months, and 18 months, rcspectnely In only one case was response to 
sulfap\ridme prompt. Theie was no apparent relation to the duration of 
the disease on admission, nor to the blood sulfapyridmc level Mastoidcc- 
toim was performed in all three cases, w’lth reco\cr\ in all I'he cultures 
from the mastoids at opeiation yielded hemolytic Staphylococcus aureus m 
tv <) e.ises, and pneumococcus m one case 

2 Pleural liffusion Of the nine eases of pleural efTiision. four w’crc 
noted on admission and ll^e• were disco\crcd later Thoracentesis was per- 
formed in si\ cases, and cultures of all of the fluids were sterile There w'as 
prompt response* to sti)fap\ridme in five of the nine cases The sputum 
showed iMi.ible pneumococci in fne eases Types I, TIT, VH. VTIT, XII 
llu .iitts of the patients w’crc 6, 7, 16. 18, 29, 29, 33, 4S, and 59 }cars, 

i-irtsvcK '1 he prc,'-ence of the pleural efTiision was apparently not related 
t'’ tin dm.-'iion of tlu <hsease on admission, nor to the lilood sulfap\ridinc 

! 'r! 


I I ?"/\( } ’// 'j lu-ie wtre two esiscs of cmp\cma among the 220 eases 

V ' ' ts MV, r* ! One f»f these v as in a •12 Ms'ir eild white female with Tvpe 

* ' 1 •* wt ' i,u ilie loft lower lobe aiul right middle and lower lobe*- 

' ‘ ^ ' n’*n:< ,ii the time of admiN-'ioa sJuiwtd one to thice* lolonie-. "^I’yjK 

* I ' > • 'j- r*' r e* c 'riiis p.iiienl had a poor ri‘-pon*-t Ui specifn seTum 

* '> unit*- f»n ihir^I .mfl fourth div-. of fhs'ase) 

-I ItsM o 'iKturafidP rtatlud •} ’> mg p.rctnt 'remi^^'r.itnrt 
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’’''a d V vjrt |f<' |(( re of ebntd;. fluid v.lnrh va'- *•[» rdt f»n culture 
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The second patient with empyema did not requiie operation He was a 
32 year old white man admitted on the fifth day of his disease with pneu- 
monia of the left lower and right lower lobes Sputum showed Type XXII 
pneumococcus Repeated blood cultures were negative Sulfapyndine 
treatment was started on admission, the blood level reaching 10 mg per cent 
Tempeiature gradually fell during tlie first five days of treatment, then rose 
on the eighth day, and sulfapyndine was discontinued Temperature was 
normal by the thirteenth day after admission and remained so On the 
fourth day after admission thoracentesis yielded 40 c c of cloudy fluid which 
contained Type XXII pneumococcus This fluid became sterile later, as 
shown in the following table 


Day of 
Treatment 

CC. 

Celts per cu mm 

Culture 

Sulfapyndine Cone Mg % 

Blood 

Pleural Fluid 

4 

40 

B : 1 w 

Type XXII 



6 

15 

B • " iWi jgiJB^ilB 

Sterile 

83 

62 

7 

200 

B K w igihM JtfiB 

Sterile 

10 0 

7 1 

9 

20 

B ? ; iw IBy-BBlaB 

Sterile 



11 

— 

— ( ) 

Sterile 




Bacteremia 

In the entire series of 241 cases, there were 13 cases with bacteremia 
Of these, three died, one developed empyema requiring thoracotomy, two 
had sterile pleural effusions, and one had delayed resolution Three had a 
prompt response to sulfapyndine , nine showed a delayed response if any, and 
three died The types of pneumococci found in the blood weie Type I in 
four cases. Types II, HI, XIV and XVIII m one case each, and Type VII in 
two cases 


Deaths 

Theie were 21 deaths in the series of 241 patients lieated with sulfa- 
pyridine, a moitality of 8 7 per cent for the group The age distribution of 
these cases is shown in table 1 There weie eight deaths in children under 
18 months of age, and 11 deaths m adults 55 years of age or older, with 
only two deaths in the group between three and 55 years of age, i e , mor- 
tality rates of 21 0 per cent, 169 per cent, and 1 4 per cent, respectively 
The important findings in each of tlie fatal cases are summarized in table 2 
Only two of the fatal cases occurred in patients who were not very young 
or very old One of these was a seven year old child admitted late in the 
course of the disease, witli Type XVIII pneumococcus in his sputum, pneu- 
monia of the entire right lung on admission, and empyema on the right due 
to Beta hemolytic streptococci The othei was a 14 year old child with 
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No Age Sputum Remarks— Autopsy 

16 67 Yrs Type XIX Blood culture sterile Admitted on first day of disease with pneumonia and meningitis and otitis Received 

Pneumo sulfapyndme, concentration in blood reaching 8 7 mg per cent, and 300,000 units Type XIX horse serum 

Course downward, dying three days after admission Type XIX pneumococcus cultured from ear, spinal fluid, 
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probably staphylococcal pneumonia of the right lower lobe, admitted on the 
second day of the disease and dying tlie following day 

Summary 

1 The results of the treatment of a series of 241 cases of pneumonia 
with sulfapyridine Avith 21 deaths have been recoided and analyzed 

2 An attempt has been made to explain the failure of some cases to 
respond promptly to sulfapyridine 

3 The data emphasize the value of the drug m the treatment of pneumo- 
coccal pneumonia and indicate some of the hazards incident to its adnnnis- 
liation 



THE CARDIOVASCULAR ASPECTS OF CAROTID 
SINUS HYPERSENSITIVITY WITH SPECIAL 
REFERENCE TO SOME CARDIAC 
ARRHYTHMIAS ^ 

By Allen D Tanney, M D , and Alfred Ltltlni''eld, M D , 

Neiv Yoikj N y. 

The effects of caiolid sinus hypei sensitivity on the caidio-vascular sys- 
tem are well known “ Most of the case records are concerned with patients 
who had a basic noi mal sinus i hythm whereas only a limited mimbei of re- 
ports could be found wherein carotid sinus hypei sensitivity was associated 
with cardiac aiihythmia Weiss and Baker ^ reported one case with auricu- 
lai fibrillation (m this patient caiotid sinus stimulation pioduced only slight 
slowing of the ventricular late) and Hiatt and Adams ® published the record 
of one patient with auiiculai fluttei A survey of the hteiatuie failed to 
reveal the association of paroxysmal tachycaidia and caiotid sinus hyper- 
sensitivity 

Recently the opportunity was presented to observe four instances of 
carotid sinus hypersensitivity, each occuning m a different cardiac rhythm, 
VIZ regular sinus rhythm, pai oxysmal auricular tachycardia, auricular fibril- 
lation and auricular flutter It is mteiesting to note that these four cases 
were first seen at the New Yoik Post-Graduate Hospital within a period of 
two weeks 

Case 1 A 58-year-old Jewish dressmaker was admitted to the New York Post- 
Graduate Hospital on Apiil 1, 1940 on tlie service of Dr John D Currence Two 
weeks prior to admission the patient had what he described as an “upset stomach ” 
At that time he had a large meal following which he felt bloated He took some 
salts and almost immediately felt dizzy and vomited This was followed by a feeling 
of generalized waimth and subsequent relief He felt well for a week when, after 
another heavy meal, he felt nauseated and dizzy with a desire to defecate While at 
stool, he became faint but did not lose consciousness The next day he consulted 
a local physician who told him he had a weak heart and prescribed one and one-half 
grains of digitalis daily, which the patient took up to the day of admission There 
was no history of dyspnea, orthopnea, cough, palpitation or peripheial edema Foity 
years before, a fistulo-in-ano had been excised and 26 years before, a plastic opeiation 
had been performed on his eyelids foi bilateial ptosis Otherwise his past history 
and family history were irrelevant 

The physical examination showed a well developed, well nourished male lying 
comfortably m bed, not evidently ill A lipoma the size of an egg was present on the 
posterior aspect of the scalp The pupils were equal, regular, and reacted to light and 
accommodation The throat and neck were negative The chest was emphysematous 
in type, the heart was not enlarged The heart sounds were of fairly good quality 

* Received for publication March 3, 1941 

From the Department of Medicine, Division of Cardiology, New York Post-Gi aduate 
Medical School and Hospital, Columbia University, New Yoik 
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With regular sinus ihj’tlim, rate 60 per minute No inuimurs were heard Blood 
pressure Avas 126 niin Hg systolic and 90 mni diastolic The lung fields were clear 
No organs or masses were felt in the abdomen The reflexes were physiological 

Labotatoty Studies Examination of die urine was negative The complete blood 
count was essentially normal Wassermann and Kahn tests were negative The blood 
chemistrj was normal An electrocardiogram showed slight left axis deviation 
Roentgen-ra 3 ’s of the gastrointestinal tract revealed a rather marked antral spasm but 
no evidence of intrinsic gastric lesion 

Course On the second day of his hospital stay, while straining at stool, the 
patient suddenly felt nauseated and then vomited He felt weak and dizzy and was 
aware of a sense of fullness in his head 

The electrocardiogiaphic effects of carotid sinus pressure Avith the patient m the 
recumbent position are illustrated in die accompanying tracings, all of which were 
taken m Lead II Widnn one half second after pressuie was applied on the right 
carotid sinus, complete cardiac standstill was produced for a period of 5 2 seconds 
The initial beat of recovery was nodal in origin, succeeded by normal sinus mechanism 
(figure 16) Pressure on the left carotid sinus produced almost identical results with 
a complete standstill of 44 seconds (figure Ic) ^ 

Duimg the proceduie, the patient complained of nausea, with a sense of fullness 
in the head His face blanched and beads of perspiration covered his brow Loss of 
consciousness rapidly ensued with recovery m several seconds There were no con- 
vulsions Slight dizziness was noted for several minutes after return of consciousness 
but this disappeared spontaneously The blood pressure dropped to 80 mm Hg sys- 
tolic and 60 mm diastolic 

The patient was then given 0 86 mg of atropine sulfate subcutaneously and tlie 
procedure repeated five minutes later Stimulation of the right carotid sinus produced 
practically no effect (figure Id) whereas left carotid pressure produced sinus standstill 
for only 3 1 seconds after pressure for 10 seconds The return to normal rhythm was 
almost immediate after compression was removed (figure le) No adverse symptoms 
were noted with right carotid sinus pressure and only slight dizziness with left cai otid 
sinus pressure There was no noticeable change in blood pressure in either case after 
the atropine injection 

Comment This is a case of carotid sinus hypersensitivity in an indi- 
vidual with regular sinus rhythm The induction of complete cardiac stand- 
still by carotid sinus stimulation is the response usually obtained by virtue of 
specific or preponderant stimulation of the vagal terminals in the sino- 
auricular node In this instance there were no essential differences in the 
effect of right or left carotid sinus stimulation, except that prolonged pres- 
sure on the left carotid sinus after atropinization Avas still slightly effective 
The gastrointestinal symptoms Avhicli dominated the clinical picture may be 
interpreted as vagotonic abdominal effects This vieAvpoint has been elabor- 
ated by Weiss et al " Stern * has recently reported a similar case of carotid 
sinus hypersensitivity in which abdominal manifestations Avere pronounced 
He believed that the disturbances of the bowel Avere due to severe Avidespread 
autonomic discharge involving the afferait limb of the reflex arc in the 
carotid sinus It is obvious that in cases such as these in Avhich gastro- 
intestinal manifestations are most prominent, attention might readily be mis- 
directed to the gastrointestinal tract in the search for the correct diagnosis 
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Case 2 A nuie-year-old girl was admitted to the New York Post-Graduate Hos- 
pital on April 1, 1940 She had been discharged from this hospital three months 
before, at which time she had been treated for chorea No cardiac lesion was demon- 
strable then She now complained of vague joint pains and fever whicli varied from 
99 8® to 101® F Physical examination showed that the heart was slightly enlarged, and 
murmurs indicative of mitral stenosis, mitral insufficiency and aortic insufficiency were 
present The pulse rate ranged between 90 and 110 Five days after admission a 
heart rate of 150 was noted, suggesting the likelihood of paroxysmal tachycardia, 
particularly since tlie rate was uninfluenced by mild exertion This was verified by 
tlie electrocardiogram (figure 2a) As far as could be determined, it appeared that 
the tachycardia had existed for about four houis 

It was decided to try carotid sinus stimulation in an effort to restore the cardiac 
mechanism to regular sinus rhythm Figure 2b illustrates the sequence of events 
when pressure was applied to the carotid sinus After one second the patient lapsed 
into unconsciousness and also stopped breathing As seen in the records, ventricular 
asystole for 84 seconds was produced with evidence of auricular activity continuing 
during the interval at a rate of 60 to 84 per minute Aunculo-ventncular conductivity 
gradually became evident At first, tins was m the form of 2 to 1 block for 5 4 seconds, 
followed by first grade heart block The patient was given no stimulation and re- 
covered consciousness shortly after ventricular contractions began A slight headache 
was present for several hours after the procedure 

There were several other episodes of paroxysmal tachycardia following this, and 
momentary carotid sinus stimulation produced similar effects In this case both right 
and left carotid sinus pressure were equally effective 

Comment This is a case of paroxysmal tachycardia in which brief carotid 
sinus stimulation produced ventricular asystole, unconsciousness and res- 
piratory standstill Regular sinus rhythm then followed with normal 
aunculo-ventncular conduction after a short period of impaired aunculo- 
ventncular conduction The ventricles did not manifest automatic activity 
at any time There were no qualitative oi quantitative differential effects 
as regards right or left sided stimulation 

Case 3 A 67-year-old white bookkeeper was first seen m the Out-Patient De- 
partment of the New York Post-Graduate Hospital on April 13, 1940 The pre- 
senting symptoms were attacks of dizziness and light-headedness of one j ear’s duration 
One week previous to admission, he had gone to the New York World’s Fair and 
while looking up at the trylon he suddenly felt dizzy, fainted and was unconscious for 
several minutes There were no residual symptoms following this 

For the past seven or eight months, he noticed that hght-headedness and dizziness 
would follow any attempt to look upward The patient had diabetes for several years, 
which first required insulin for control but later diet alone sufficed He had a traumatic 
amputation of the third finger of the right hand when 12 years of age, herniorrhapln 
at the age of 58, and the removal of a basal cell epithelioma of the right eyelid at the 
age of 59 

About SIX months prior to hospitalization, he began to complain of exertional 
dyspnea and occasional attacks of precordial pain with radiation down both arms He 
had never noted ankle edema or cough For five months he had been taking one and 
one-half grams of digitalis twice daily 

The family history was non-contributory 

The physical examination showed a well developed, moderately obese male, 
weighing 88 kilograms There \vas marked apprehension The mouth was. edentulous 
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and a slight tremor of the tongue was present The fundi showed moderate angio- 
sclerosis No masses were felt m Jie neck The tliyroid gland was iioinial The 
chest was emphj'sematous m type The apex of the heart could not be palpated, per- 
cussion revealed the left border of the heart to be 10 cm from the midsternal line with 
slight widening of the area of dullness over the aortic area The sounds were of 
fairly good quality and no murmurs were heard The rate was about 68 beats per 
minute with a completely irregular rhythm Blood pressure was 150 mm Hg systolic 
and 84 mm diastolic There were transient basal rales in both lung fields The liver 
was palpated at the costal margin There was slight edema of the lower extremities 
The peripheral vessels w'ere moderately sclei otic The reflexes w'ere physiological 

Laboiatory Studies Urinalysis showed 1 per cent sugar and microscopic ex- 
amination revealed an occasional red blood cell per high power field The blood count 
W’as essentially normal Wassermann and Kahn tests were negative The blood 
sugar (true glucose) W'as 170 mg per cent The electrocardiogi am showed aunculai 
fibrillation (figure 3a) 

Comment Because of the patient’s symptomatology, hyperactivity of the 
carotid sinus was suspected The following studies were carried out Pres- 
sure on the right carotid sinus for one second caused complete ventriculai 
asystole for 6 6 seconds The electrocardiogram showed that auricular 
activity w'as not affected and the fibrillary waves continued uninterrupted 
(figure 3&) The onset of ventricular asystole occurred immediately aftei 
pressure was applied The offset, however, was more gradual with re- 
sumption of the original rltythm Pressure on the left carotid sinus produced 
essentially the same result except for a slight increase in duration of the 
ventricular asystole (7 2 seconds) (figure 3c) 

In both instances, the patient first complained of dizziness and of a feeling 
of fullness m the head, this was followed by loss of consciousness Slight 
tonic convulsions of the upper extremities were noted which disappeared 
rapidly as ventricular systole returned Hyperpnea, pallor of the face and 
conjug-ate deviation of the eyes upward and slightly to the left were also 
noted during the period of asystole and for a short, variable period thereafter 

The patient was then given 0 86 mg of atropine subcutaneously and 
after five minutes compression of the carotid sinuses was again applied As 
seen in the records, right carotid pressure elicited the same cardiac and 
peripheral effects as previously noted wuth ventricular asystole of 7 6 seconds 
(figure 3d) Left carotid piessure after atropinization, however, produced 
meiely a transient slowing of the ventricular responses (figure 3c) with only 
slight peripheral effects, namely pallor and dizziness, but no loss of consciou‘<- 
ness or convulsions Apparently in this patient, the right carotid sinus was 
more sensitive than the left although the effects were evident in the auriculo- 
ventricular node in both instances 

Case 4 A 47-year-old Italian laborer vas referred for an electrocardiogram on 
April 10, 1940 He had been seen by his physician about four months pre\iously at 
whidi time he was in cardiac failure as indicated by dyspnea, orthopnea and peripheral 
edema One and one-half grams of digitalis vas ordered twice dailj Although he 
had occasionally been subject to attacks of diznness, it w-as onlv for the preceding 
two months that these attacks seemed to be more frequent, and at one time he had 
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actually fainted The electiocardiogram showed auricular fluttei with a 2 1 block, 
the ventricles beating at a rate of ISO beats per minute and the auricles at 300 beats 
per minute (figure 4c) 

Pressure on the right carotid sinus produced effects particularly on the auiiculo- 
ventiicular node witli complete ventricular asystole for 3 5 seconds (figure Ah) 
The auricular impulses continued uninhibited The patient complained of dizziness, 
hght-headedness and tingling of the fingers and toes Loss of consciousness did not 
occur The patient subsequently volunteered the information that the symptoms pro- 
duced were almost identical with those he had noted previously, especially since taking 
digitalis It was not feasible to repeat the obseivations on this patient following 
atropinization 

Comment This is a case of aiiriculai fluttei in which momentaiy caioticl 
sinus pressure promptly produced ventiicular standstill The pioinptness 
of the response and the reminiscence evoked in the patient of pievious similai 
sensations coming on spontaneously seem to^ justify the case as an instance 
of carotid sinus sensitivity 


Discussion 

The specific physiological alterations which occur in carotid sinus hyper- 
sensitivity naturally depend upon whether the cerebral, vasomotor oi vagal 
(“cardiovascular”) efferent mechanism is predominantly affected as has so 
clearly been elucidated by Weiss, Ferris, etc ® We have here been concerned 
only with the cardiac responses Sigler^’® found that complete cardiac 
standstill occurred twice as frequently with right as with left carotid sinus 
piessuie whereas high degree aunculo-ventiicular block occuiied more than 
twice as frequently with left carotid pressure as with right \^entricular es- 

cape as well as nodal rhythm was occasionally observed The variations 
in effect here depend, first, upon individual variations in sensitivity of the 
right and left carotid sinus, and second upon the nature of the ultimate dis- 
tribution of vagus fibers to sino-auricular and to aunculo-ventricular nodes 
In geneial, stimulation of the right carotid sinus particularly affects the 
sino-auncular node and stimulation of the left carotid sinus piincipally af- 
fects the aunculo-ventricular node, since right vagal teiminals are found in 
greater numbers in the sinus node and left teiminals in the aunculo- 
ventricular nodal area Both carotid sinuses, however, are represented in 
the sino-aunculai and aunculo-ventricular nodes The main effects aie 
those of interferences with impulse formation in the sino-auncular node and 
Its subsequent propagation along the auricles and through the conduction 
system 

As far as the differential sinus node and aunculo-ventricular node effects 
are concerned, the results are completely unpredictable in man and especially 
so in patients with hyperactive carotid sinus 

If the sinus node is predominantly affected in any given case, sinus brady- 
cardia or sino-auncular standstill will be produced If the aunculo- 
ventricular node is predominantly affected, prolonged aunculo-ventricular 
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conduction of varying grades, up to complete heart block, ventricular escape, 
or arrhythmias originating below tlie aunculo-ventricular node may super- 
vene Premature contractions are also encountered The ventricular por- 
tion of the conduction system is rarely influenced 

We have presented four instances of carotid sinus hypersensitivity occur- 
ring in contrasting basic rhythms, namely regular sinus rhythm, paroxysmal 
auricular tachycardia, auricular fibrillation and auricular flutter 

The three cases of arrhythmia responded to carotid sinus stimulation by 
ventricular asystole This was perhaps to be anticipated since the basic rhy- 
thms were autonomous as far as tlie smo-auncular node is concerned and 
were beyond its influence The case of regular sinus rhythm responded with 
complete cardiac standstill, as is frequently observed in this mechanism 
The sensitizing effect of digitalis on the carotid sinus reflex has been em- 
phasized by Weiss, Capps, Munro, Ferris, etc® and is illustrated by cases 1, 
3, and 4 This action probably occurs by virtue of the enhancing effect of 
digitalis on the vagal efferent portion of the carotid sinus reflex 

This effect should make one circumspect in the administration of digitalis 
to elderly individuals merely because they have ill-defined symptoms such as 
fatigue, weakness or dizziness, or as a routine preoperative prophylactic 
The argument applies with equal validity to cardiac patients who are about 
to undergo operations but who are not m demonstrable failure Case 1 was 
not m failuie when digitalis administration was begun, and although the 
symptoms antedated the use of the drug, the frequency and severity of the 
attacks seemed definitely increased after full digitalization 

The gastrointestinal symptoms which are frequently a part of the clinical 
picture are also illustrated by case 1 This may be interpreted as evidence 
of vagotonia and the diagnostic difficulties which may ensue have already 
been commented upon 

The contrasting electrocardiographic effect of caiotid sinus pressure in 
auricular flutter and m paroxysmal tachycardia is worthy of comment, par- 
ticularly since it IS of value in the diagnosis between auricular flutter with 
1 1 1 espouse and paroxysmal tachycardia This differentiation is often 
difficult even Avith electrocardiographic aid In aunculai flutter, caiotid 
sinus stimulation amII impair aunculo-ventricular conduction sometimes up 
to the point of complete block, depending on individual sensitivity, but the 
auricular activity will continue uninterrupted In paroxysmal aunculai 
tachycardia on the other hand, the rhythm, usuall), im11 either be uninflu- 
enced or will revert to legular sinus rhythm 

Summary 

1 Four cases of carotid sinus hjqiersensitivity have been presented, each 
occurring m a different basic cardiac rhythm, namely regular sinus rhythm 
paroxysmal auricular tachycardia, auricular fibrillation and auricular flutter 

2 The results evoked" following carotid sinus stimulation on each of 
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these cases are piesented electi ocai diographically The thiee cases of ar- 
rh 5 'thmia responded to carotid sinus stimulation by ventricular asystole, 
whereas the case of legular sinus ihythm lesponded by complete cardiac 
standstill 

3 It appears impossible to predict the diffeiential effects of light and 
left carotid sinus stimulation on the sino-aui icular and auiiculo-ventiicular 
nodes 

4 Digitalis IS shown to cxeit a sensitizing effect on the caiotid sinus 
reflex, an observation that has previousl}' been made 

5 Gastrointestinal symptoms in patients with caiotid sinus hypersensi- 
tivity may present diagnostic difficulties 

6 The differential diagnosis between am icular flutter and paroxysmal 
tachycardia may occasionally be made by studying the electi ocardiographic 
effects of caiotid sinus stimulation 

Thanks are due to Miss Marcella Hughes for hei technical assistance 
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THE IRON CONTENT OF THE SKIN 
IN HEMOCHROMATOSIS* 

By Harold J Magnuson, M D , and B O Raulston, M D , F A C P , 

Los Angeles, Cahfoima 

Quantitative estimations of the iron content of skin taken from patients 
V ho have hemochromatosis have been and are exceedingly rare Sheldon ^ 
in his review of world literature in 1935 was able to find only two such 
anatyses, and the results of these were at great vaiiance with each othei 
Muir and Shaw Dunn ® found an iron content of 0 188 per cent of the dry 
weight of the skin, while Loeper, Ravier, and Lesure ® reported 115 per cent 
of the dry weight as iron In view of these discrepancies the following re- 
port IS considered to be of sufficient interest and importance to justify 
publication 

During the past year we have made spectrographic estimations of the iron 
content of the skin from 15 patients, some of the specimens being obtained 
post mortem and some by biopsy In many instances a clinical diagnosis 
of possible hemochromatosis had been made by reason of two or more of the 
classical symptoms and signs , namely, diabetes, pigmentation of the skin, and 
cirrhosis of the liver In three instances the iron content of the skin was 
increased by as much as five to ten times the value we have obtained m 
“normal skin ” That these three patients represent examples of hemo- 
chromatosis has not been proved beyond dispute, but the evidence in favor of 
such a diagnosis is presented in the summaries of their histories and physical 
findings This paper is, therefore, presented not as a final, but as a pre- 
liminary report in the hope that others will be stimulated to make similar 
determinations The incidence of hemochromatosis is such that any one 
group of observers may see but few examples 

MetJwd Specimens were obtained either by biopsy under local anes- 
thesia or at autopsy Biopsy specimens should weigh in excess of 200 mg 
The specimen was carefully washed in distilled water to remove all blood, 
blotted, and tlien weighed The sample was then digested in a mixture 
of concentrated sulfuric and nitric acid For a biopsy specimen of 200 mg , 
0 5 c c of concentrated sulfuric acid and 1 0 c c of concentrated nitric acid 
were used After being taken to dryness, the ash was dissolved mice 
of the following mixture LiaHPO* 2 0 gm, Cr 2 ( 804)3 20 mg, concen- 
trated HNO3 10 c c , and water to 100 c c By means of a fine pipette three 
drops of this solution were then placed on eacli of nine crater-shaped graphite 
electrodes which had previously been cleaned by the method of Cholak and 
Story ^ The electrodes were kept in an electric oven at 120“ C during the 

* Received for publication October 28, 1940 

From the Department of Medicine. University of Southern California School of Medi- 
cine, and the Los Angeles County Hospital 
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time the solution was placed on them and each diop was allowed to diy 
befoie the succeeding drop was added The specimens weie then aiced in an 
Applied Research Laboratories specti ograph, using a 70 volt direct curient 
with 7 5 amperes across the arc and an arc gap of 10 mm Three ex- 
posuies were taken, using three superimposed arcings for each exposure 
and using a step sector during the exposuie The films were read with a 
photoelecti 1C densitometer measuring the densities of the chromium line at 
2835 A° and the non line at 3020 A° Readings were also taken from the 
step sector divisions for the calculation of the gamma of the film On the 
basis of the gamma cuive the lelative intensities of the iron and chiomium 
lines weie calculated and by compaiing the value of this intensity with those 
obtained by the addition of known amounts of non to tissue, the amount of 
iron in the specimen could be calculated A blank determination was done in 
each case, and this value was subti acted from the value obtained for the 
specimen 


Results 


Case 

Clinical Diagnosis 

Specimens 
Obtained at 

Iron in mg /lOO gm 
Tissue 

c s 

Hemochromatosis 

Biopsy 

98 

L S 

<1 

II 

98 

H F 

II 

II 

99 

A1 

Arteriosclerotic heart disease 

Autopsy 

1 5 

A2 

II II II 

II 

1 2 

A3 

II II II 

II 

1 3 

A4 

II II II 

II 

1 4 

J 

Hemochromatosis 

Biopsy 

II 

50 

S A 

II 

3 ■) 

R S 

II 

II 

44 

T G 

II 

II 

3 2 

X X 

Scleroderma 

II 

05 

B S 

Hemochromatosis 

II 

1 9 

R 

Lymphoma small intestine 

Autopsy 

2 3 

H C 

Hemochromatosis 

Biopsy 

0 75 


The non content of noimal skin obtained at autopsy was found by 
Hoisteis® to be 105 mg /1 00 gm of tissue Our values taken from 
autopsy specimens agree fairly well with this value Specimens taken by 
biopsy tend to lun a little higliei, due probably to the fact that not all of the 
blood could be lemoved The fiist thiee values given above aie greatly 
elevated and were obtained from patients who weie considered to have a 
correct diagnosis of hemochromatosis Abstracts of their histones aie as 
follows 


Case Reports 

Case 1 H F , a white male, plumber by occupation, was seen at the Los Angeles 
County Hospital on numerous occasions since 1935 for the control of his diabetes 
He was 56 >ears of age at the time of his first admission In 1926, when he was 47 
^ears of age, his wife first noted that his hands, forearms, face, neck, and the lower 
part of his legs presented an unusually deep blown appearance, as though they were 
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severely tanned This pigmentation started slowly and gradually increased in the 
areas described In 1934 he developed polyuria, polydipsia, and polyphagia, and 
experienced a conconiitant weight loss of 32 pounds (150-118 pounds) during a period 
of five months In 1935 because of the above symptoms and severe pruritus he was 
admitted to the Los Angeles County Hospital for the first time 

Of considerable interest was his past history From the age of 15 years the 
patient had been a plumber and during the first 15 to 20 years of tlie period he had 
worked with copper almost exclusively, lining brewery barrels and fitting taps with 
copper The tubes and pipes were made of copper, and the joints were made of 
lead Also of interest is tlie statement that he began to drink whiskey and beer in 
large quantities at the age of 14 jears and continued this practice until he was 39, 
when one of tlie results of his entry into tlie army during the war was curtailment 
of Ins drinking At tlie peak of his drinking experience he was consuming about a 
quart and a half of whiskey and an occasional dunk of beer each day Between the 
ages of 39 and 56 years his consumption of alcohol was said to have been limited to 
two or three glasses of beer each week 

The patient stated that he had had gonorrhea at the age of 15 and "too many 
times since to remember” Some time between 1915 and 1925 he is supposed to have 
had a chancre, which was followed by a positive Wassermann reaction and a couise 
of 20 “hip shots” What medication he received is not known, but he had no 
further tieatment Wassermann and Kahn tests on each admission to this hospital 
were negative 

At the time of his first admission in 1935 diabetes mellitus was diagnosed which 
was finally controlled by taking a diet of 100 gm each of carbohydrate, fat and protein 
and 15 units of insulin m the morning and m the evening At this time the pigmenta- 
tion in the areas described above, and an enlarged liver palpable 5 cm below the 
costal margin, with a smooth, hard and slightly tender edge, were noted Examina- 
tion of die blood at this time revealed hemoglobin 94 per cent, erythrocytes 3,350,000, 
color index 1 34 — hyperchromic anemia Leukocytes numbered 7,150 and in the 
stained smear appeared to be normal Wassermann and Kahn tests were negative 

Between 1935 and 1939 he was admitted to the hospital on five different occasions 
foi control of the diabetes During these admissions the following observations were 
made glucose tolerance curves (following ingestion of 50 gm of glucose) April 30, 
1935, fasting sugar 145 mg/100 cc blood, one hour after glucose 227 mg/100, two 
hours, 302 nig/100, three hours, 280 mg/100 cc, January 28, 1936, fasting 250 
mg /lOO, one hour, 400 mg /lOO, two hours, 465 nig /lOO, three hours, 417 mg /lOO 
Skin biopsy Decembei 30, 1937 was found to contain a considerable amount of pig- 
ment in the basal cell layer of the epidermis Sections stained for non revealed a 
considerable amount of hemosiderin scattered throughout the cutis 

In September, 1939, the patient was leadmitted because of extreme weakness 
The additional history obtained at this time revealed that during the past five years 
he had been impotent and had lost his chest and pubic hair Examination revealed a 
well-developed and fairly well-nourished man, 60 years of age who was most re- 
markable because of the pigmentation of his forearms, hands, face and neck, legs and 
feet The skin over these areas was very dry, smooth, and of deep tan color, which 
color in reflected light took a somewdiat grayer metallic appearance No abnormal 
pigmentation W'as piesent over the trunk or m the mucous membranes The chest and 
pubes were without hair Blood pressure was 110 mm Hg sjstolic and 78 mm 
diastolic The hvei was palpable 12 cm below the xiphoid in the midline and had a 
smootli, shaip, non-tender edge Tliere was no fluid wave, nor were there dilated 
abdominal veins No other physical abnormalities were found The following 
Idboiatoiv examinations were made Urine (voided) specific giaMtj 1 010 Protein 
1 -i- Sugar and acetone, none Microscopic examination showed 4 white blood cells 
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per low power field, occasional hyaline cast Blood Count Hemoglobin 80 per cent, 
erythrocytes 3,460,000, color index 1 16, leukocytes 5,250, 58 per cent neutrophiles, 37 
' per cent lymphocytes, 3 per cent monocytes, 1 per cent eosinophiles, and 1 per cent 
basophiles In the stained smear the leukocytes appeared to be normal, the red cells 
slightly larger than normal and well filled with hemoglobin Icterus index 10 Blood 
amylase 49 mg produced by 100 c c of serum (normal 70-200) Blood cholesterol 
208 mg per cent Serum protein 5 6 pei cent albumin 3 3 and globulin 2 3 Glucose 
tolerance test revealed a fasting level of 192 mg per cent, and levels of 241, 333, and 
333, respectively, at one, two, and three hours after ingestion of 50 gm of glucose 

Basal metabolic rate was minus 16 per cent Electrocardiogram indicated left 
axis deviation, low voltage, and sinus arrhythmia Hormone assay of a 48 hour urine 
specimen revealed no lat units of estiin (normal 0-10) and no capon units (normal 
30-45) of androtin 

Microscopic examination of skin removed by biopsy levealed subepithehal iron 
deposits, by spectrographic estimation the iron content was found to be 9 9 mg /1 00 
gm of tissue 

Following discharge on October 11, 1939, the patient was well maintained on a 
diet of 1700 calories, containing 175 gra of caibohydrate, 70 gm of protein, and 80 
gm of fat, and 20 units each of regular and protamine insulin m the morning, and 
20 units of regular insulin at night 

Case 2 C S , a 52 year old white male, enteied the Santa Fe Hospital on April 
14, 1940, as a patient of Dr A M Hoffman He had been well until about 18 months 
before entry, when he first noticed that he became tired more easily than usual This 
fatigue was not excessive until four months before entry During the three months 
prior to entry he had noted polyuria and nocturia and for one month had noted an 
excessive appetite During the four months prior to entry he had lost 10 pounds in 
weight (196-186) He had not noticed any abnoimal pigmentation of the skin 

Past history was not significant save that in January, 1939, he had had “pneumonia 
of the left lung ” Several urine examinations by his local physician revealed no 
sugar at that time 

Inventory by systems revealed no additional information 

On physical examination the patient was found to be well-developed and well- 
nourished and to have a marked grayish pigmentation of the hands, face, and feet 
No pigmentation of the mucous membranes was noted Blood pressure was 130 mm 
Hg systolic and 80 mm diastolic He was 5 feet 9 inches in height and weighed 186 
pounds Aside from the pigmentation mentioned above no abnormalities were noted 
on physical examination The liver and spleen were not palpable, the abdominal veins 
were not dilated, and no indications of ascites were present 

Results of urinalysis on entry were sp gr 1 032, clear, amber, acid, sugar 3 -|- 
( orange) , albumin, acetone, and diacetic acid absent Sediment was normal except 
for a few pus cells Fasting blood sugar was 265 mg per cent when he was on a 
diet of 150 gm carbohydrates, 80 gm of protein, and 100 gm of fat A 24 hour 
specimen of mine, totaling 4,000 cc, was found to contain 1 4 per cent, or 56 grams 
of sugar He continued to excrete between 50 and 110 gm of sugar per 24 hours on 
the above diet, without insulin 

Results of blood count made on admission were Hemoglobin' 100 pei cent (Sahli), 
red blood cells 5,000,000, white blood cells’ 3,800, polynuclear neutrophiles 38 per cent , 
lymphocytes 55 per cent, eosinophiles 5 per cent, monocytes 2 per cent Blood Was- 
seimann reaction was negative 

Skin biopsy from the thigh, April 18, 1940, was examined by Dr E M Butt 
whose report is as follows “The epidermis is normal in appearance In the papiUarj 
portion of the coriuin a few round cells are found Special iron stains reveal the 
presence of a ver> small amount of blue staining granular material about some of the 
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coiled glands A small amount of mtei cellular pigment is found m the basal layers 
of the stratum Malpighn This pigment, however, does not stain blue, but is of a light 
green coloi This is in all probability iron pigment Diagnosis hemochromatosis " 
Spectrographic analysis of an adjacent specimen of skin revealed 9 8 mg of iron per 
100 gm of tissue 

Upper gastrointestinal series revealed no abnormalities 

The diabetes proved rather difficult to control because of severe reactions to 
regular and zinc protamine insulin Positive skin reactions were obtained with zinc 
protamine insulin and regular insulin The patient was not sensitive to crystalline 
insulin and was finally stabilized witli no urinary sugar and a fasting blood sugar of 
165 mg per cent, on a diet of 135 gm carbohydiate, 75 gm protein, 100 gm fat and 
350 units of zinc crystalline insulin at 7 30 a m He was discharged May 11, 1940, on 
above management 

Case 3 H F, a white male of 60 years, a painter by trade, entered the 
Los Angeles County General Hospital in September, 1939, because of amnesia of 48 
hours’ duration This was apparently due to an acute alcoholic episode When his 
attention was called to the peculiar color of Ins skin the patient recalled that it had 
been dark since he had been in India 40 years before, but tliat during the four years 
before entry the pigmentation of the skin of his face, neck, hands and arms had in- 
creased He gave no otlier complaints aside from slight anorexia Past and family 
history were not significant On examination he was fairly well-developed and 
nourished and appeared to be somewhat younger than his stated age The skin over 
his entire body, W especially over the exposed areas of the face, neck, hands, and 
arms had a blue-giay metallic hue His blood pressure was 140 mm Hg systolic and 
100 mm diastolic The heart rhythm was typical of auricular fibrillation, die rate 80 
per minute The heart was slightly enlarged to percussion, but no murmurs were 
heard 

Auscultation and percussion levealed no abnormalities of the chest There was 
no venous engorgement The liver was palpable three cm below the costal margin, 
was smooth and not tender No other abnormalities were noted 

Roentgen-ray examination of the chest, including fluoroscopy, revealed a fibrillat- 
ing heart moderately enlarged in all diameters A few poorly defined strand-Iike 
shadows were seen in eadi pulmonary apex suggestive of minimal fibrotic tuberculosis 
widiout evidence of present activity Roentgen-ray examination of the gastrointestinal 
tract following a barium meal revealed no abnormalities Gastric juice contained 
free hydrochloric acid and there was a normal response to histamine In electro- 
cardiograms the T-waves in the classical leads were inverted and auricular fibrillation 
was indicated Blood Wasserniann and Kalin reactions were negative Results of 
examination of the urine were normal Tests for iiielainn were negative 

Examination of the blood revealed hemoglobin 108 per cent, 5,110,000 erythro- 
cytes, 9,450 leukocytes, 59 per cent polynuclear neutrophiles, 27 5 per cent lyinphoci tes, 

5 5 per cent monocytes, 6 per cent eosinophiles, and 2 per cent basophiles Total serum 
protein was 6 9 per cent, serum calcium 10 4 mg per cent, and serum sodium 318 nig 
per cent Fasting blood sugar level was 154 mg /lOO c c Glucose tolerance test m 
June, 1940 revealed a fasting blood sugar of 121 mg , one hour— 238, two hours— 222, 
and three hours— 141 mg per cent No sugar was found m the urine during the test 
Skin biopsy from the right forearm was taken for histological and spectrographic 
examination The sections revealed large amounts of intradermal pigment which did 
not take stain typical for tissues containing an excess of iron, but gave a strongly 
positive test for melanin By spectrographic examination, however, the tissue was 
found to contain 9 8 mg of iron per 100 gm of tissue 

In the interval between September, 1939, and June, 1940, the patient had developed 
signs of congestiv’e heart failure and was digitalized 
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Comment We are quite certain that the first patient had hemochro- 
matosis The diabetes, enlarged nodular livei, and typical pigmentation 
together with the histological demonstration of hemosiderin m skin biopsies 
on two separate occasions present a rather convincing picture The second 
patient, although not showing evidence of cirrhosis, did have the diabetes and 
the pigmentation It is true that hemosidei m m the skin on microscopic ex- 
amination does not warrant the clinical diagnosis of hemochromatosis unless 
the blood dyscrasias, stasis dermatitis, trauma, and Schamberg’s pigmental y 
dystrophy are ruled out However, none of these conditions was felt to be 
present in these patients 

The third patient, on the other hand, presents many problems and pos- 
sibilities for speculation It is cei tain at the outset that this patient does not 
lepresent a classical example of hemochromatosis He had no diabetes, 
glucose was never found in his urine On the other hand he did have an 
elevated fasting blood sugar and a prolonged, though not marked, rise in 
blood sugar during his glucose tolerance test It is possible that this be- 
havior of the blood sugar might be due to liver damage In view of the 
later development of signs of congestive lieai t failure one might suggest that 
the enlargement of the liver was an early manifestation of right heart failure, 
though at no time was there evidence of increased venous pressure or 
peripheral edema 

The outstanding problem is the pigmentation Because of the demon- 
stration of melanin as the pigment one immediately must consider Addison’s 
disease The elevated blood pressure, elevated blood sugar and glucose tol- 
erance curves, the normal serum sodium, and the general well-being of the 
patient would appear to rule this out 

Because of the high iron content of the skin, as demonstrated by spectro- 
graphic analysis, a content that was nearly identical with that found in the 
two patients in which the clinical evidence in favor of hemochromatosis was 
^ery convincing, we felt that a diagnosis of hemochromatosis must be con- 
sidered in the third patient The absence of hemosiderin in the stained sec- 
tions of the skin certainly does not rule out hemochromatosis Sheldon ^ 
leports that in 235 case reports pigmentation was absent in 38 or 16 2 per 
cent Johns ^ recently published the record of a patient who was found to 
have hemochi omatosis, proved at autopsy, whose skin contained no hemo- 
siderin deposits 

That there should be an increase in the iron content of the skin and no 
demonstrable iron in this tissue by the conventional staining methods is most 
remarkable This situation recalls the experience of Sheldon who found in 
one patient who had hemochromatosis an increase in the iron content of the 
brain to two and one half times the normal value without a deposit of hemo- 
siderin as indicated by staining methods Sheldon suggested that this might 
be due to an increase in the “physiological” iron not accessible to the ordinary 
staining methods 
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Addendum 

After this paper had been submitted for publication, patient 1, H F, died, and the 
diagnosis of hemochromatosis was confirmed at autopsy The iron content of the skin at 
autopsy was determined by the o-phenantliroline method described by Hummell and Wil- 
lard (Ind and Eng Chem , Anal Ed , 1938, x, 13 ) A value of 7 S mg of iron/100 gm of 
tissue was obtained Since the iron content of biopsy specimens has been higher than 
autopsy speainens, tins value was felt to be consistent with the 9 9 mg value reported above 
in which a totally different method was used The pituitary was found to contain large 
amounts of iron, 225 mg /lOO gm of tissue This is of interest m connection with the en- 
docrine abnormalities reported in the history 
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REPORT OF FIFTY CASES, FORTY TREATED WITH 
SERUM AND TEN TREATED WITH SERUM 
AND SULFANILAMIDE 

By Eugene P Campbell, M D , Philadelphia, Pennsylvania 

During the past decade we have witnessed impoitant changes in the 
therapeutic regimen of meningococcal meningitis The tiaditional method 
of administering serum mtrathecally has been geneially discontinued in favor 
of the intravenous route New and improved methods of making serum 
have resulted m the introduction of highly concentrated antiserum and 
antitoxin Supporteis of serum and antitoxin using new methods of ad- 
ministration of these biological preparations have claimed promising results 
It almost goes without saying, however, that the general fatality from this 
disease has remained high m spite of these innovations It is foi the purpose 
of critical analysis of a relatively small amount of experience with another 
therapeutic agent (sulfanilamide) that this report is made 

From a historical point of view many other chemicals have been used 
m the treatment of meningococcal meningitis Several of them have been 
very popular, but during the early part of the last decade the effectiveness 
of immunobiological methods almost completely overshadowed all otlier 
methods of treatment In 1936 the principle of chemotherapy was again 
revived by the introduction of sulfanilamide Since then sulfanilamide and 
sulfapyndine have both been widely used in the treatment of meningococcal 
infections Comprehensive reviews of the pharmacotherapeutic actions of 
these drugs have been published by many authors ®’ * 

The present report is a study of SO cases of meningococcal meningitis 
occurring during a foui year period ending May 1939 With the exception 
of one case, they all were treated at the Philadelphia General Hospital 
Studies of the mode of onset, symptoms and physical findings aie not within 
the scope of this paper These features have been thoroughly analyzed in 
11101 e comprehensive monographs 

This collection of 50 cases was made up of two relatively homogeneous 
groups Forty of the patients were treated witli seium while the remaining 
10 were treated with both serum and sulfanilamide Age, sex, and race dis- 
ti ibutions are indicated in table 1 The most serious obstacle to this statisti- 
cal analysis came about when an attempt was made to evaluate tlie effect 
of a possible change m the severity of the disease during the second half of 
this four year period as compared with the first half Inasmuch as the case 
fatality rate for a 40 year peiiod in Philadelphia (chait I) has been rathei 

* Received for publication June 14, 1941 

From the Medical Service of the Philadelphia General Hospital, under the directorship 
of Dr Russell S Boles 
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Table I 


Selected Climcal and Laboratory Features Occurring in SO Cases of Meningococcal Meningitis 



Serum 

Treated 

Serum 

Sulfanil- 

amide 

Total Cases 

' 

1 Se\ ' 




7 Cells in spinal fluid Aver- 

Male 

28 (4)* 

7 

35 

age no in 41 cases — 9,243 

Female 

12(1)* 

3 

15 






8 Average amount of serum by 

2 Race 

i 

1 


route 

White 

29 (3)* 

4 

33 

Intrathecal 58 0 c c 

Negro 

11 (2)* 

6 

17 

Intravenous 58 7 c c 





Intramuscular 30 7 c c 

3 Age groups 




Total average 108 8 c c 

0-4 

2 

2 

4 


S-9 

4(2)* 

2 

6 

9 Total amount of sulfanil- 

10-19 

6 

4 

. 10 

amide given to 6 patients 

20-29 

11 

1 

12 

= 10-25 grams 

30-39 

7(1)* 


7 


40-49 

7 (D* 

1 

8 

10 Classification of cases by se- 

50-59 

2 


2 

verity 

60-69 

1 (D* 


1 

Mild 4 





Ordinary type 12 

4 Rash 




Severe 29 

Petechial 

12 (3)* 

5 

17 

Fulminating 5 

Purpuric 

2 (D* 


2 






1 1 Outcome for whole group 

5 Meningococci recov- 




Recovered 30 

ere^ from spinal 




Died 20 

fluid 

37 (5)* 

10 

1 

47 

/ 

(Autopsies 16) 

6 Blood cultures 





Positive 

2 

2 

4 


Negative 

13 

6 

19 



* Fulminating cases 


constant, it is assumed that no unusual change in severity of the disease oc- 
curred during the time of the present study The meningococci recovered 
from our patients were not typed so it is not known whether the less virulent 
Group II ® was more or less prevalent during the latter half of this period 
It is recognized that certain unavoidable elements of non-homogeneity were 
present For example, no single physician had immediate charge of the 
treatment of all of the patients, thus allowing certain personal differences in 
methods to influence the outcome The general scheme of treatment with 
serum in vogue during this four year period consisted of intraspmal, intra- 
venous and intramuscular doses of a potent antimeningococcal serum in daily 
or semidaily doses During the last two years sulfanilamide was added to 
the regimen 

The type and potency of the serum and its route of administration were 
essentially the same in both groups Practically all of the serum used was 
of the highly concentrated type, 10 c c of which represented 30 c c of the un- 
concentrated variety The average total amount of serum given to each 
patient in the seium group was 108 cc In the serum-plus-sulfanilainide 
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Chart I Case rates and death rates from meningococcal meningitis in Philadelphia, 

1900-1940 

group an average of 109 c c was given per patient One patient was given 
20,000 units of antitoxin in addition to 25 c c of concentrated antiserum 
Sterile air was introduced into the spinal canal of a few patients Improve- 
ment could not be directly attributed to this procedure A summaiy of cer- 
tain clinical and laboratory features of the 50 cases is presented in table 1 
A classification of the cases by severity, as suggested by Herrick, reveals 
the rather important fact that of the 50 cases, five were of the fulminating 
type (10 per cent) and all of these were in the serum group Four of the 
fulminating cases died within 24 hours of admission The fifth was in the 
hospital less than 36 hours, but treatment was delayed because the diagnosis 
was obscuied by acute alcoholism Compared to another group study,® I 
feel that the high fatality in the group herein reported is accounted foi in 
some measure by the relatively larger proportion of severe and fulminating 
cases Inasmuch as all of the fulminating cases occurred m the serum treated 
group It was considered advisable to classify them sepaiately m order to make 
the two treatment groups more nearly comparable (table 2) 

Table 3 lists the incidence of complications that occurred m the 50 cases 
It is notable that deafness, at one time a much more common complication, 
occurred only once m this series Jaundice developed m one patient follow- 
ing the administration of sulfanilamide, it was mild and disappeared when 
the drug was discontinued The only other complication directly attributable 
to the sulfanilamide was vomiting, which occurred m the same patient pie- 
sentmg the jaundice One of the four patients who developed broncho- 
pneumonia died 
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Tabic II 


Results of freatment of SO Cases of Inter<;pidemic Meningococcal Meningitis 


1 

Mpthod of Treatment 

1 

Cases 

Deaths 

Fatality 

1 Serum alone 

35 

15 

42 8% 

2 Serum and sulfanilamide 

10 

0 

0 

3 Fulminating cases* 

(4 died in less than 24 hours) 

5 

1 

5 

100 0% 

Total 

50 

20 

40 0% 


* Fulminating cases were separated because adequate treatment was not possible before 
death and also because no fulminating cases occurred in the serum and sulfanilamide treated 
group 


The four patients presenting signs and symptoms suggestive of memn- 
gococcemia comprise the mild group The most outstanding characteristic of 
the condition in these four patients was the prolonged period of illness before 
admission to the hospital In these patients the condition existed 14, 21, 35, 
and 42 days respectively before entrance to the hospital (average 28 days) 
In 41 of the other patients giving a reliable history, the average duration of 
illness before hospitalization was 3 1 days (range one to eight days) In 
addition, the septicemic stage of these four patients was chaiactenzed by 
intermittent fever, arthralgia, rash, headache, chills and sweats All four of 

Tabcc III 

Incidence of Various Complications Occurring in 50 Cases of Meningococcal Meningitis 


Cases Cases 


Bronchopneumonia 

4 

Pyelitis (B colt) 

1 

Meningococcemia 

4 

Deafness, partial 

1 

Otitis media 

2 

Myositis, lumbar muscles 

1 

Adenitis 

2 

Sinusitis 

1 

Jaundice 

2 

Alcoholism, acute 

1 

Interstitial keratitis 

1 

Chronic meningitis 

1 

Vomiting 

1 




the patients developed meningitis ’’ piesumably as a result of chronic menin- 
gococcal septicemia Three of the patients recovered promptly following the 
administration of small doses of antimenmgococcal serum The fourth re- 
co^ered after treatment with serum and sulfanilamide 

In this era of intense interest in medical therapy there are certain features 
of meningococcal infections that are often overlooked Seldom does one find 
leports of multiple cases occurring m families or in the same house Few 
reports give the incidence of recurring attacks in the same person It is 
from a careful study of these featuies of the disease in conjunction with 
specific group identification of the invading meningococcus that important 
epidemiologic and immunologic problems concerning meningococcal menin- 
gitis may be solved The number of multiple cases discovered in this small 
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group IS astonishingly high One family of thiee members all developed 
meningitis within one month (table,4a) The father became ill 28 days after 
the onset of the same disease in his daughter and 26 days after the onset m 
his wife He died after an illness of less than three days’ duration Neither 
the daughter nor the wife had been discharged from the hospital before the 
father became ill A second group of three cases occurred in a building 
that housed two negro families (table Ah) Thiee children contracted the 


Table IV 

Multiple Cases in a White Faniilv (a) and the Same House (6) Occurring in a 
Group of 50 Cases of Meningococcal Meningitis 


Name 

Age 

Sex 

Race 

Date of 
Onset 

Date Adm 
to Hospital 

Outcome 

(a) 1 EW 

12 

F 

W (Daughter) 

3/22/36 

3/26/36 

Recovered 

2 LW 

30 

F 

W (Mother) 

3/24/36 

3/27/36 

Recovered 

3 WW 

35 

M 

W (Father) 

4/19/36 

4/21/36 

Died 

(6) 1 HK 

5 

M 

C 

5/1/37 

5/4/37 

Died 

2 LK 

2 

M 

C 

5/5/37 

5/6/37 

Recovered 

3 GW 

9 

F 

C 

5/8/37 

5/9/37 

Died 


disease within a week Two died, one 12 hours aftei admission to the hos- 
pital In 46 families represented in this group two had three cases each 
(4 per cent) It should be noted that for the purposes of this study the one 
house in which two negro families lived is considered one family unit 

There is little uniformity of opinion regarding the incidence of second 
attacks of meningococcal meningitis Stallybrass m 1931 ® states “second 
attacks are almost unknown ” On this basis he believes that the immunity is 
of “high degree ” Others ® report rare instances of second attacks In 


Table V 

Recurring Attacks in Three Patients 


Name 

Age 

Sex 

Race 

First Attack 

Second Attack 

Outcome 

1 FM* 

28 

M 

c 

6/20/35 

1/16/36 

Recovered 

2 JD* 

28 

M 

w 

7/28/35 

11/14/35 

Recovered 

3 GD* 

19 

M 

1 

w 

5/P/36 

5/21/38 

Recovered 


* Both attacks of F M and J D and the second attack of G D were treated at the Phila- 
delphia General Hospital 


tliis group of 50 cases of meningococcal meningitis 48 persons are represented 
and m these 48 patients three had second attacks (table 5) Such a high 
incidence of second attacks would seem to indicate that the degree of im- 
munity is not very durable 

The duration of hospitalization is of practical importance In these two 
groups the average period of hospitalization for 20 serum treated patients 
(reco\cred) was 36 3 days In the serum plus sulfanilamide treated gioup 
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the a^ eragc pei lod was 26 7 days This is a saving of nearly 10 days per 
patient 

Much IS being written concerning the efficacy of the various chemo- 
Iheiapeutic agents in the tieatment of meningococcal meningitis as compared 
to antiserum Fiom a statistical standpoint the results of treatment in the 
two gioups represented m this study may be stated as follows Assuming 
there is no difference m the results of tieatment by these two methods and 
assuming the true propoition of deaths is 15 m 35 (42 8 per cent), then the 
probabilit) of obtaining no deaths in 10 cases taken at random is one in 269 
Under these conditions, then, it is fair to say that there is slight probability 
of having 10 cases with no deaths Since the addition of sulfanilamide is 
the one important difference between tliese two groups, I feel that it is safe 
to conclude that sulfanilamide produced a significant reduction m the fatality 

The studies made of the use of sulfapyndme and sulfathiazole, though 
meager in number, have also been very encouraging The collected results of 
seven different methods of treating 2,747 cases of meningococcal meningitis 
are summarized in table 6 The limitations of such an accumulation of 


Table VI 

Results of Treatment of 2,747 Cases of Meningococcal Meningitis by Different Methods 
(Collected from the Literature August 1937 to January 1941)* 


Method of Treatment 

Cases 

Deaths 

Fatality 
per cent 

1 Sulfadiazine (alone) 

13 

1 

76 

2 Sulfathiazole (alone) 

70 

3 

4 3 

3 Sulfapyndme (alone) 

588 

23 

39 

4 Sulfanilamide and sulfapyndme (combined) 

214 

17 

79 

5 Sulfanilamide (alone) < 

588 

66 

112 

6 Serum and sulfanilamide 

165 

20 

12 1 

7 Serum (alone) 

1,109 

349 

31 4 

Total 

2,747 

1 

478 



* The bibliographic references to this table will be supplied on request 


figuies are threefold The usual differences between one author and another 
in the management of cases of meningitis is not a serious one but is prob- 
ably more important during interepidemic times Several instances of small 
groups of cases (2-10 cases) were included m the table A third and serious 
limitation is the fact, emphasized by Branham,® that during interepidemic 
times the less virulent Group II meningococcus predominates as the cause of 
meningococcal meningitis, whereas during epidemic times Group I pre- 
dominates Consequently, even though the conclusion seems valid that 
cliemotlierapy is the best method to use in treating this disease, and despite 
the fact that tins prediction may be made for epidemic times as a result of 
interepidemic studies, one is by no' means justified in supposing that this con- 
clusion has been adequately proved 
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Summary 

1 Among 40 patients treated with serum there were 20 deaths (included 
among the deaths were five fulminating infections) In 10 patients treated 
witli serum and sulfanilamide there were no deaths 

^ The incidence of certain features such as multiple cases, lecurring 
attacks and memngococcemia, as they occurred m this group of patients, is 
given Important epidemiologic and immunologic information may be ob- 
tained from a study of these features of this disease 

3 From the results of this study as well as the reports of othei s it seems 
clear that chemotheiapy alone or m combination with immune serum is the 
most effective way of treating meningococcal meningitis 

BIBLIOGRAPHY 

1 Whitby, Lionel Chemotherapy of bacterial infection, Lancet, 1938, n, 1095-1103 

2 Long, P H , and Bliss, Eleanor A The clinical and experimental use of sulfanilamide, 

sulfapyridine and allied compounds, 1939, Macmillan Co, New York 

3 Flippin, Harrison F, Schwartz, Leon, and Rose, S Brandt The comparative ef- 

fectiveness and toxicity of sulfathiazole and sulfapyridine in pneumococcic pneumonia, 
Ann Int Med , 1940, xiii, 2038-2049 

4 Branham, S E The effect of sulfapyridine and sulfanilamide with and without serum 

111 experimental meningococcus infection. Pub Health Rep, 1937, lii, 1143-1150 

5 Branham, S E The meningococcus (Neisseria intracellulaiis), Bact Rev, 1940, iv, 

59-96 

6 Campbell, E P Meningococcal meningitis, Med Ann District of Columbia, 1939, viii, 

132-135 

7 Carbonell, a , and Campbell, E P Prolonged meningococcemia. Arch Int Med , 

1938, 1x1, 646-654 

8 Stallybrass, C O The principles of epidemiology and the process of infection, 1931, 

Macmillan Co , New York, p 276 

9 Shafffr, H W, and Freeiiian, J T Epidemic meningitis, second attack with iccoveiy, 

2 cases, Jr Lab and Clin Med, 1937, xxn, 1010-1013 



FATIGUE OF PATIENTS WITH CIRCULATORY 
INSUFFICIENCY, INVESTIGATED BY 
MEANS OF THE FUSION 
FREQUENCY OF 
FLICKER-' 

By Norbkrt Enzer, M D , F A C P , Ernst Simonson, M D , and 
Samuel S Blankstein, M D , Milwaukee, Wisconsin 

Patients with circulatory insufficiency from heart disease and hyper- 
tension fatigue easily, not only in heavy or moderate muscular work, but 
also m types of light muscular work, m mental work and even in resting con- 
dition This cannot be explained by the circulatory insufficiency alone, the 
increase of the oxygen consumption during those types of work is very 
slight, and these patients are still able to increase the cardiac minute volume 
more than would be necessary to cover the slightly increased demands for 
oxygen consumption and transportation 

This question has some practical significance There are several million 
cardiac patients with slight symptoms of decompensation, who are able to 
perform some occupational work with slight muscular effort, and who aie 
m fact employed at such occupations as typing, office work, shop work, secre- 
tarial ork, etc , where the general fatigue is due to the fatigue of the central 
nervous system It is well known that the central nervous system is espe- 
cially sensitive to lack of oxygen (Heymans,^ Simpson and Derbyshire, “ 
Sugar and Gerard^) The literature in regard to the effects of cerebral 
anemia are given in the reviews of Wolff * and of Questal ® We believe 
that the state of tlie central nervous system is an essential factor in the in- 
creased fatigability of patients with heart disease or hypertension 

We (Simonson and Enzer®) found decrease of the fusion frequency of 
flicker 111 normal subjects after fatigue in types of work with prevailing 
fatigue of the central nervous system The fusion frequency is considered 
to be one of the most fundamental of visual functions (Crozier’^ and 
Hecht®) The fusion frequency of flicker is that rate of successive stimuli 
which IS just necessary to produce complete fusion and has the same effect 
as continuous illumination (Duke-Elder®) A diminution of the fusion 
frequency in patients would mean that the circulatory insufficiency has pro- 
duced a similar or even more manifest state of fatigue than the usual occu- 
pational work in normal subjects It would mean, at the same time, a de- 
creased resistance of the central nervous system of patients with circulatory 
insuffiaency against fatigue in types of work requiring only slight muscular 
effect It appears to be possible to use the fusion frequency of flicker to 

* Received for publication February 8, 1941 , ,,, , ,,, 

From the Research Laboratory of the Mount Sinai Hospital, Milwaukee, isconsin 
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judge the capacity of patients for those types of work This is important 
because no other method hitherto described is suitable for this purpose 
We have combined our cases of cardiac diseases and hypei tension into one 
group, because the effect on the cential nervous system is quite similar 
In heart disease theie is a geneial deficiency of oxygen supply, in hyper- 
tension this IS due to a local vascular distuibance but often combined with a 
general insufficiency The patients either weie compensated or exhibited 
some decompensation symptoms of different degree, but none of them was 
bedridden 


Method 

We used a lotator anangement wheie the beam of light from an electric 
bulb (25 watt Mazda) is interrupted by a rotating disk with various open- 
ings. The light was projected onto an opal glass to obtain proper diffusion 
The speed of the rotator could be easily and minutely varied by a friction 
screw and was measured by a mechanical revolution counter and a stop 
watch The disk used had four identical openings equally spaced with a 
relationship of the openings (flashes) to the dark intervals of 64 36 (= 64 
per cent) The subject was seated witli his head placed on a chin rest so 
that the distance fi:;om the illuminated area to the eye was kept constantly at 
one meter The illumination of the surroundings was kept constant with a 
vertical intensity of illumination at the plane of the illuminated area, facing 
the patient, of 2 0 foot-candles, and a vertical intensity of illumination at 
the subject’s face, facing the machine, of 0 32 foot-candles The illumina- 
tion of the area was turned on and off by means of an electiical throw switch 
The time of exposure was limited to 1 5 seconds which is the physiological 
optimum (Riddell ^°) The size of the illuminated area was 100 sq mm 
subtending a visual angle of one-half degree Consequently, all of our re- 
sults concerned the fovea exclusively Binocular central fixation was used 
The illumination was kept constant by means of a voltage regulator and 
1 educed by a diaphragm to 0 0033 candle power per sq cm 

Undei these standard conditions 47 normal subjects and 22 patients with 
(pi unary or secondary) heart diseases and hypertension m different states 
of compensation were investigated The vision of the 47 normals and 19 of 
the patients was normal or corrected to normal values with glasses In three 
of the patients the vision was reduced to between 15/170 to 15/50 (cases 
14, 19, and 21) 

The results were checked by repeated testing With only very few ex- 
ceptions, the difference between the repeated tests was very small The 
deviation of the values, when repeated during one testing, did not exceed, as 
a rule, 1 to 1 5 flashes The daily variations were somewhat greater, but did 
not exceed, as a rule, three flashes provided that the general condition of the 
subject \vas the same Also, m our formei investigations on the effect of 
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fatigue m the fusion frequency of flicker,® we found only small daily varia- 
tions Interference by colds may gieatly altei the values obtained 

Although the method is a subjective one, it has many cliaiactenstics of 
an objective method Tlie subject does not know the significance of detect- 
ing the flicker noi the actual speed of the rotator The fact that our values 
coincide so closel)' on repeated testing, indicating an exact end point, ex- 
cludes ail) effort on the pait of the patient to influence the results The 
investigation of the fusion frequency of flicker can be legaided as an ex- 
cellent method for clinical investigations because it is lapid and accurate 
The subject only indicates the presence or absence of flicker 

The description of oui pathological cases is summarized in table 1 


Table I 


No 

Age 

Sex 

Description of Patients 1 

1 

28 

F 

Fully compensated mitral stenosis 

2 

17 

F 

Compensated mitral stenosis, complicated by pregnancy 

3 

54 

F 

Hypertension 215/140. Dyspnea, headache, occasional precordial pains 
E K G reveals myocardial damage Advanced arteriosclerosis of retinal 
vessels 

4 

59 


Hypertension 170/100 Occasional severe dvspnea, heart enlarged to left 

S 

72 


Hypertension 230/140 No symptoms of cardiovascular decompensation 

6 

53 


Hypertension 170/100 Occasional pain in chest Moderate arteriosclerosis 
of retinal vessels 

7 

33 


Rheumatic heart disease Repeated decompensation and digitalization 

8 

52 

M 

Compensated mitral stenosis 

9 

66 

M 

Coronary occlusion E K G Myocardial damage Occasional precordial 
paini Dyspnea on exertion Obesity 

10 

62 

M 

Auricular fibrillations and coronary occlusion No cardiac enlargement 

11 

73 

M 

Chronic glomerulonephritis and amyloidosis Left hydrothorax Some 
peripheral edema N P N 78 2 mg per cent Cardiac hypertrophy 

12 

65 

M 

E K G shows moderate myocardial damage, premature ventricular contrac- 
tions Peculiar sound at mitral area suggests calcification of valve 
Moderate cardiac hypertrophy Recurrent attacks of syncope 

13 

65 

• 

M 

Arteriosclerotic heart disease, with cardiac decompensation, peripheral edema, 
dyspnea, palpable liver, cardiac enlargement Reduced kidney function 

E K G reveals auricular fibrillations, and myocardial damage Blood 
pressure 160/100 

14 

53 

M 

Mitral stenosis Symptoms of decompensation (repeated unconsciousness) 
in history, moderate cyanosis _ 

IS 

1 

60 

RI 

Hypertensive heart disease, taboparesis Blood pressure 220/130 Cardiac 
enlargement, dyspnea, rapid pulse 

16 

1 

41 

! 

M 

Pulmonary emboli with severe pulmonary infarction 18 months previously 
Occasional dizziness, dyspnea on exertion Fatigability No objective 
cardiovascular findings E K G sho\TO low voltage and tendenev to right 
axis deviation , , „ . 

17 1 

21 ! 

F 

Hyperthyroidism and hypertension, 169/100 B M R +37% No symptoms 

18 

65 

F 

of decompensation , , -o 

Pernicious anemia 3 8 million erythrocytes, hemoglobin 78 per cent 

19 

63 1 

M 

Fatigues easily * . . 

Coronary occlusion E K G confirms infarct Angina pectoris, advanced 
arteriosclerosis of retinal vessels with hemorrhages 

20 

30 

M 

Hypertension 150/120 Headaches Fatigability No symptoms of de- 

21 

45 

F 

Essentmfhimertension 220/100 No symptoms of decompensation 

22 

1 

24 

F 

Hypertension and cardiac decompensation due to chronic glomerulonephritis 
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Results 

We found a clear cut influence of age on the fusion frequency “ , this 
began definitely after the age of 30, the values of older subjects did not ex- 
ceed a fusion frequency of 45 flashes pei second, but younger subjects may 
show as low values as those of oldei people The lowest noimal value of 
47 normal subjects was 40 2 flashes per second , the mean value for all age 
groups was 44 9 

We do not know the actual values of the fusion fieqtiency of our patients 
before the development of their disease state Thus, we are not able to as- 
certain the collect decrease of the fusion frequency We can conclude only 
that theie is a pathological decrease, if the value is lower than the lowest 
noimal value obtained in a sufficiently laige numbei of controls But this 
does not exclude a pathological decrease in any case m which the values are 
somewhat higher than the lowest values 

Only two values were found to he between the normal average (A) and 
the lowest normal limit (L) (table 2) One was obseived in a patient with 

Table II 

Fusion Frequency of Flicker in Patients with Circulatory Insufficiency 


Case 

No 

Flashes 
per sec 




A = Normal Aveiagc = 44 9 



1 

44 0 



2 

41 6 




L = Lowest Noi mal Limit = 40 2 



3 

31 4 



4 

35 6 



5 

37 8 



6 

36 0 



7 

34 0 



8 

37 0 


• 

9 

35 0 



10 

32 5 



11 

39 0 



12 

40 0 



13 

34 8 



14 

32 6 



15 

37 6 



16 

39 1 



17 

38 8 



18 

33 0 



19 

30 8 



20 

36 0 



21 

36 0 



22 

34 8 




fully compensated mitial stenosis, who felt very well on the day of investi- 
gation and during the following four months that she was observed The 
other, also, was found in a patient with compensated mitral stenosis, compli- 
cated, however, by four months’ pregnancy at the time of first examination 
As this patient was very young, it is quite possible that the findings indicated 
a considerable decrease of fusion frequency A second examination of this 
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patient was performed thiee months after the first examination The values 
were identical within the experimental erroi first examination, 41 6, second 
examination, 41 2 

All other 20 \ allies are below the low'est normal limit, i e , they must be 
regarded as pathologically decreased The mean value of the groups with 
circulatory diseases is lemarkably lower than that of the normal group The 
mean lalue of all normal subjects is 44 9, that of all 22 patients is 36 1 in 
wdiich the high values of tw^o perfectly compensated patients are included, 
although these cases may be regarded as normal ivith respect to subjective 
symptoms, actual w orking capacity, and clinical data The flicker at a speed 
of 36 2 flashes per second is easily manifest to the normal subiects Thus, 
in all clinical cases the fusion frequency is markedly decreased This must 
be attributed to an oxj'gen lack in the visual pathway as a whole resulting 
from the circulatory insufficiency 

No parallelism w'as found betw^een the height of the blood pressure and 
the decrease m the fusion frequency in the cases wnth an uncomplicated 
hypertension but with normal vision 

We found that cases of hypertension, wdien complicated by general cir- 
culator)' decompensation (cases 4, 13 and 22), show distinctly lower values 
of fusion frequency than cases of hypertension without clinical circulatory 
disturbances (cases 5, 15, 17 and 20) Three cases of hypertension showed 
advanced arteriosclerotic changes of the retinal vessels (cases 3, 6 and 19) 
No decompensation was present in case 6, but in cases 3 and 19 there were 
some symptoms of decompensation The fusion values were all lower tlian 
could be explained by the hypertension alone or the findings of some de- 
compensation symptoms We feel that the presence of advanced retinal 
arteriosclerosis indicates a more severe local vascular involvement of visual 
pathways as a whole and explains the comparatively lower values 

Riddell believes that a loivered visual acuity m otherwise normal sub- 
jects decreases tlie fusion frequency We found, however, in some pre- 
liminary experiments that this finding cannot be generalized because some 
forms of lowered vision are not accompanied by decrease of the fusion fre- 
quency This is to be a subject for a later communication 

Consequently, ive believe that the factors mentioned above are more sig- 
nificant m reducing the fusion frequency than the low'ered visual acuity 
found in cases 14, 19 and 21 

Cases 11, 12 and 16 wnth no hypertension, but with some cardiac in- 
volvement, and some slight symptoms of cardiac decompensation, showed 
only a slight decrease in tlie fusion frequency When more cardiac involve- 
ment is present, as in cases 7, 14 and 22, without hypertension, the fusion 
frequency is significantly low'er 

The analysis of the material show's that there is undoubtedly a relationship 
betw'cen the value of the fusion frequency and the actual state of the patient 
The w'orse the condition of a patient, the low'er was the \alue of fusion 
frequency 
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The method will give even better results when used repeatedly on the 
same patient In patient 10 we found a fusion frequency of 32 5 in our first 
investigation With the improvement in his 'general condition, after an 
interval of eight weeks, the fusion frequency was likewise increased to 35 6, 
but still pathologically decreased The following experiment is a further 
illustration of the importance of the general status for the fusion frequency 
Shortly after obtaining a fusion frequency of 37 6 on patient 15, he was 
subjected to the mild exertion of the finger eigograph During this per- 
formance he suffered a slight collapse without unconsciousness After 15 
minutes of recovery the fusion frequency obtained was 35 2 and on recheck- 
ing the same value was obtained This reduction is quite significant since 
it exceeds the experimental error by 100 per cent 

Discussion 

In local or general circulatory insufficiency there is an anoxemia of the 
tissues including the brain (Altschule,^^ Wiggers ^“) Our data are further 
strong evidence of the importance of an adequate oxygen supply for the 
proper function of the visual pathway 

If this view IS correct other pathological types of insufficient oxygen sup- 
ply should show a decrease of the fusion frequency We investigated a 
patient (No 18) with pernicious anemia and found a fusion frequency of 
33 0 In this case the lack of oxygen supply is not due to mechanical in- 
sufficiency of the circulatory system but to the diminished oxygen content of 
the arterial blood The effect, however, in regard to the fusion frequency is 
the same This experiment indicates that it is the lack of oxygen to the 
central neivous system and retina which is responsible for decreasing the 
fusion frequency in heart diseases and hypertension 

Thus, the decrease of the fusion frequency in circulatory insufficiency 
shows the deterioration of an important sensory function, which to a certain 
degree is an indication of the state of the whole nervous system Our results 
may also be regarded as suggesting the physiological background for the in- 
creased fatigue in types of work with prevailing fatigue of the central nervous 
system and with only slight muscular effort The fusion frequency of 
patients with slight decompensation symptoms during rest is as low as in some 
normal subjects in the state of pronounced fatigue, and in patients with 
model ate symptoms of decompensation (such as dyspnea on exertion, some 
edema in the evening, some cardiac enlargement, etc ) it is even lower 

Summary 

1 The fusion frequency of flicker has been investigated in 22 patients 
with hypertension and heart disease 

2 With the exception of two fully compensated cases of mitral stenosis, 
all \ allies of the patients are lower than the lowest normal values observed in 
47 normal subjects 
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3 The decrease of fusion frequency throws additional light on the actual 
state of the patient 

4 The decrease of fusion frequency is directly concerned with the oxygen 
supply to the visual pathway as a whole 

5 The decrease of tlie fusion frequency indicates a certain permanent 
degree of fatigue of the central nervous system and explains also the de- 
creased woi king capacity of patients with circulatory impairment in types of 
work with slight or no muscular effoit 
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SULFONAMIDES: PASSAGE INTO SPINAL FLUID 
AND RECTAL ABSORPTION* 

By Windsor C Cutting, M D , and Ernest H Sultan, A B , 

San Fraiictsco, Calif oj ma 

The increasing importance of sulfatliiazole in the treatment of bacterial 
infections makes it desirable to elucidate any differences from the moie 
familiar sulfanilamide, particularly concerning distribution m the body 
Thus It has been thought that sulfathiazole penetrated into the spinal fluid 
less readily than sulfanilamide, and was also less readily absorbed from the 
rectum This repoit presents results on these aspects of the sulfonamides m 
animals and patients 


Spinal Fluid Penetration 

Sadusk and coauthors,^ m 1940, claimed that spinal fluid concentrations 
of sulfathiazole, from 0 to 25 per cent of the simultaneous blood values, 
occurred after four hours of administration of the drug, and from 10 to 20 
per cent of the blood levels after 24 hours Carey ^ reported similar low 
concentrations as compared with the much higher penetration previously 
reported by Marshall and coworkers for sulfanilamide® We have com- 
pared the blood and spinal fluid levels of sulfanilamide, sulfapyndme, and 
sulfathiazole in dogs and patients 

Dogs Two unanesthetized dogs were given the drugs either orally or 
rectally, the usual dose being 0 15 gm pei kilo body weight Simultaneous 
blood and spinal fluid estimations of the diug were made at intervals from 
four to 24 hours after administration No local anesthetic was used for 
the spinal punctuies Nine comparisons with sulfanilamide were made the 
blood concentrations varied from 1 1 mg (free) to 14 6 mg per cent (free), 
with an average spinal fluid concentration of 81 per cent (range, 50 to 100 
per cent) The time within the limits of four to 24 hours after drug ad- 
ministration appeared to have no effect on the relative concentrations Five 
comparisons with sulfapyndme showed less regularity spinal fluid con- 
centrations vaiied from 0 to 100 per cent of the blood level, with blood 
levels fiom 01 to 5 2 mg per cent Five comparisons with sulfathiazole 
showed consistently low spinal fluid concentrations the spinal fluid level 
was from 0 to 29 per cent (average 14 per cent) of the blood concentration, 
except 111 one trial in which the 24 hour level of spinal fluid sulfathiazole 
was 250 per cent of the blood level Thus it would appear that penetration 

* Received for publication September 9, 1941 

, From the Departments of Pharmacology and of ^ledicine, Stanford University School 
01 Medicine, San Francisco, California 

Supported, in part, by the Rockefeller Fluid Research Fund of Stanford University 
School of Medicine 
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of sulfalhiazole into the spinal fluid is much less than that of sulfanilamide, 
m dogs Howevei, a paradoxically high le\el may be obtained in the spinal 
fluid, when the blood is nearly cleared of the drug and before it has all 
escaped fiom the spinal eanal 

Patients Ten comparisons of blood and spinal fluid concentiation of 
sulfathiazole weie made in patients witliout meningitis With blood con- 
eentrations (fiee) varying from 0 3 mg to 8 3 mg per cent, the spinal fluid 
concentrations varied from 0 to 44 per cent of the blood level, and averaged 
20 per cent 

Meningitis Foi comparison with these values foi patients without 
meningitis, some observations were made on patients with meningeal in- 
fections The results are summarized in table 1 

It IS seen that spinal fluid penetration of all three of the sulfonamide 
drugs used was considerable In contrast to tlie 20 per cent penetration of 
sulfathiazole thiough normal meninges, tlie average in patients with menin- 
gitis was 53 per cent This was somewhat less than the 82 per cent average 
for sulfanilamide, and the 89 per cent average for sulfapyndine However, 
these percentages must be regarded as indicative of general trends due to the 
relatively few determinations which could be made There was no consistent 
change in spinal fluid penetration of drug as the meningitis subsided m 
patient 5, oi increased in seventy in patient 6, in whom it ended fatally 

Rectal Absorption 

Several reporters have claimed that sulfathiazole is poorly absorbed from 
the rectum, although no satisfactory comparisons of rectal and oral ab- 
sorption of the different sulfonamide compounds have been made previously 
Reinhold and coworkers,^ m 1939, were among the first to mention the poor 
absorption of sulfathiazole Both Hartmann and eoworkers ® and Neal and 
coworkers® have administered sulfapyndine or sodium sulfapyndine by 
rectum In one trial, in which the sodium salt was given in 2 per cent solu- 
tion, the former authors ® reported a blood concentration of 4 mg per cent 
Local irritation was not mentioned A more complete study of the ab- 
soiption of sulfanilamide has been reported by Marino and cowoikers,^ and 
particularly Turell® Mai mo and coworkers reported that sulfanilamide 
was absorbed somewhat from suppositories, though more definitely from a 1 
per cent solution Turell claimed that both solution and suppositories were 
effectively absorbed, repeated dosage resulting m blood concentrations as 
high as 9 to 11 mg per cent (total) Turell also reported that sulfanilamide 
was absorbed from an isolated rectal loop in man We ha\e made further 
studies in dogs and in patients 

Dogs We administered sulfanilamide, sulfap} ridiiic and sulfathiazole, 
m turn, to two dogs, both by mouth and bj rectum, m doses of 0 15 gm per 

*Wc arc grateful to Dr H K Faber, Professor of Pccljalnce, Stanford Unncrsitx 
School of MccUcmc, for pcrmissjon to include patients 4, 5, and 6 
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Table I 


Comparative Blood and Spinal Fluid Concentrations of Sulfonamides in Meningitis t 


Day 

Drug 

Drug Concentration 

Blood, 

mg per cent 

Spinal Fluid, 
mg per cent 

Per Cent 
Penetration 
into Spinal Fluid 


Patient 1 Pyogenic meningitis 



1 

Sulfanilamide started 


1 


7 


45 

42 

93 

7 

Sulfapyridme started 




9 

if li 

61 

44 

72 

10 

Sulfathiazole started 




14 

If If 

1 7 

1 2 

71 

16 

j If if 

2 7 

1 3 

47 


Patient 2 Pneumococcus meningitis 


1 

Sulfapyridme started 




16 

If If 

62 

3 7 

60 


Patient 3 Influenzal meningitis " 

t 


Single dose 

1 Sulfathiazole 

1 25 1 

1 16 1 

i 


Patient 4 Lvmphocytic choriomeningitis 


Single dose 

1 Sulfanilamide 

t 80 

1 76 

1 95 ' 


Patient 5 Influenzal meningitis 



1 

Sulfanilamide started 


1 


2 

If If 

14 5 

85 

59 

3 

If if 

86 

72 

83 

3 

Sulfathiazole started 




4 

If If 

68 

32 

47 

5 

If If 

9 1 

3 8 

42 

6 

If If 

93 

22 

23 

7 

If 41 

73 

3 2 

44 

8 

If ff 

55 

36 

65 


Patient 6 Influenzal meningitis 


1 

2 

Sodium sulfathiazole started 

II If If 

84 

4 1 

49 

3 

11 If If 

60 

30 

50 

4 

<< II II 

53 

3 2 

60 

7 

<• II II 

3 6 

3 1 

86 

8 

10 

Sulfanilamide started 

II If 

36 

28 

78 

10 

13 

Sodium sulfapi^ridine started 

14 4 

7 7 

53 

14 

** II Cl 

13 2 

86 

65 

15 

(( II II 

78 

95 

122 

16 

*1 11 If 

60 

42 

70 

16 

** II 11 

14 0 

11 5 

82 

17 

** II If 

84 

12 6 

150 

18 

fl If 

62 

5 5 

89 

19 

*■ II II 

52 

65 

125 


‘Spinal fluid estimation was made a few hours later than the blood estimation, dosage 
constant 

t Days in first column of tabic mean total consecutive days of medication, except where 
single doses are indicated, and blood and spinal fluid estimations were made on particular 
days indicated 
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kilo bod} weight A total of 16 administrations was given Blood samples, 
obtained two, four, six, and 24 hours after administration, were analyzed 
foi the diug concentration Figure 1 illustrates the results obtained m dog 1, 
the results with dog 2 showing loughly the same relationships It is seen 
that, although all three diugs were quite well absorbed by mouth, only 
sulfanilamide was absorbed appieciably from the rectum 

In these two dogs, the drug was given by rectum as a powdei in an open 
half of a gelatin capsule, and followed by 10 to 20 c c of water through a 
rubbei cathetei Since it was assumed that the drug did not ascend farthei 
than the rectum, or lowei colon, dog 3 (5 kg ) was used to compaie lectal 
absorption with absorption highei in the colon, where laige rectal infusions 



Fig 1 Comparative absorption of sulfonamides by mouth and by rectum in dog 1 


of the druo- in solution might at times be expected to reach Under sodium 
pentobarbital anesthesia, the rectum was ligated near the anus, and a ligature 
was applied at the splenic flexure of the colon Into the segment thus 
formed, 0 5 gm of sulfanilamide, in 1 per cent solution, was introduced 
Blood samples were taken every 20 minutes, and at the end of one hour, tlie 
blood concentration of sulfanilamide being 4 4 mg per cent The contents 
of this segment were then removed by thorough washing with normal 
physiologic salt solution After an interval of two hours, the blood concen- 
tration had fallen to 3 4 mg per cent At tins time, a new segment reaching 
fiom the splenic flexure of the colon to four inches past the ileocecal ^al^e 
was tied off Into this loop, 0 25 gm of sulfanilamide m 1 per cent solution 
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was introduced (half the former dose), and blood samples again taken at 30 
minute intervals At the end of one hour, the blood sulfanilamide concen- 
tration was 113 mg per cent Accordingly, the absoiption from the upper 
colon was found to be far superior to that from the rectum, half the dose of 
sulfanilamide giving twice the absorption, as indicated by the blood concen- 
tration of the drug 

Patients Observations somewhat similar to those in dogs were made in 
16 patients in ordei to compare rectal absoiption of sulfanilamide, sulfa- 
pyndine and sulfathiazole The compounds were administered in 4 gm 
doses, suspended in 30 to 50 c c of water, being given easily f i om a triumph 
glass syringe through a larger rubber catheter Blood was obtained two, 
four, SIX, and 24 hours after administration for detei mination of the drug 
content All values leported are for the free foims of the drugs, and are 
summarized in table 2 


Table II 


Rectal Absorption of Sulfonamides m Patients 


Patient 

Body 

Weight 

Wg 

Dose, 

Blood Concentration (mg per cent) 

gm 

2 hours 

4 hours 

6 hours 

24 hours 

Be 

45 

Sulfani 
4 1 

lamtde 

1 8 

27 

2 7 

1 3 

VE 

75 

4 ! 

1 8 

24 

2 6 

1 7 

Sa 

81 

4 1 

18 

22 

25 

1 4 

Ge 

69 

4 

23 

34 

36 

20 

Ga 

82 

4 

26 

26 

24 

07 

Sa 

81 

10 

06 j 

20 

20 1 

1 0 

Ga 

65 

10 

28 

— 

— 

09 

Ya 

57 

10 

29 

2 7 

24 

09 

Ph 

58 

10 

30 

— 

— 

1 5 

Ra 

68 

10 

3 1 

— 


3 5 

Ca 

58 

10 

50 

65 

67 

22 . 

SI 

58 

10 

94 

87 

11 9 1 

10 8 

Na 

74 

Sulfap 

4 

> ridine 

01 


0 1 

0 

Sm 

67 

4 

02 


02 

0 

Ga 

82 

4 

02 

02 

03 

0 1 

Sa 

81 

4 

03 

02 

02 

0 

Mo* 

64 

4 

06 

05 

04 

— 

Re 

60 

Sulfatl 

4 

iiazole 

0 

1 0 

0 

0 

Pa 

55 

4 I 

0 

0 

trace 

0 


* Sodium sulfap) ridme 


It IS clear that sulfap>iidine and sulfathiazole were not substantially ab- 
sorbed from the rectum In a single Inal with a solution of sodium sulfa- 
pjridine this was found to be too irritating to be retained moie than one- 
half hour Sulfanilamide, however, was readily absorbed, the average blood 
lt\el at six hours, after 4 gm doses, being 2 8 mg per cent, and at 24 hours. 
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1 4 mg per cent The lather uniform blood levels leached with 4 gm doses, 
despite a considerable vaiiatioii in the weight of the patients, raised a question 
as to wdiether the drug was absorbed until a constant blood level was reached, 
depending on a fixed diffusion gradient from a saturated solution of sulfanil- 
amide That this was not entiiely tiue was showm by the results following 
the administiation of 10 gm doses Here, although in certain patients the 
blood le\el did not rise higher than with 4 gm doses, m otheis it rose to 
lather high le\els According to tliese results, rectal absorption of sulfanil- 
amide w'as found to be variable, but in no case did it fail to be absorbed 

en wnth the smaller doses m large patients, a blood concentration of ovei 

2 mg pel cent was present six hours after rectal administiation of the drug 

As a furthei observation on the constancy of rectal absorption, 0 5 gm 
of sulfanilamide, wnth 10 c c of w^atei, was placed in a dog’s rectum (5 kg ), 
and the anus was closed by suture It was found that the blood concentia- 
tion of sulfanilamide rose steadily, until at eight hours it had reached a 
peak of 4 9 mg per cent, after which it fell gradually until at 27 hours it was 
1 9 mg pel cent There was no evidence of a long plateau which could be 
interpreted as a period when a fixed diffusion gradient was maintaining a con- 
stant blood level from a saturated solution in the lectuni This confirmed the 
obsenations in patients 

Discussion 

That sulfathiazole penetrates into the spinal fluid poorly m normal dogs, 
and even in patients with meningeal inflammation only about half as w^ell as 
sulfanilamide, should not be interpreted as indicating that this drug has no 
place 111 the treatment of meningitis If the infecting organisms are de- 
cidedly more susceptible to sulfathiazole than to sulfanilamide, as is ap- 
parently the case witli tlie staphylococcus, sulfathiazole should be used In 
pneumococcus infections, sulfap 3 Tidine has about the same effectiveness as 
sulfathiazole The former drug, therefore, w'ould appear to be superior in 
pneumococcus menmigitis, owing to its better penetration, unless the greatei 
toxicity of sulfapyridine is a consideration Occasionally, spinal fluid con- 
centrations were found by us whicli were higher than the simultaneous blood 
levels of sulfapyridine and sulfathiazole This may indicate merely a slow 
disappearance of these drugs from the spinal fluid, as compared to a more 
1 apid escape from the blood 

The results on rectal absorption indicate that only sulfanilamide has a 
possible therapeutic value by this route The rather low blood levels ob- 
tained after single doses, may be incieased with repeated administration of 
lar«^e doses but the rectal route remains a relatively inefficient method of 
administration However, this does not mean tliat it is useless When 
vomiting interferes with oral administration, and vigorous therapy is not 
necessary, the ease witli which a nurse can give sulfanilamide by rectum may 
make it the route of choice Similarly, postoperatively, if drugs are contia- 



714 


WINDSOR C CUTTING AND ERNEST H SULTAN 


indicated by mouth, or in children who resist oral medication, rectal admin- 
istration might occasionally be useful Prophylactically, in opeiations on the 
rectum, it might also be valuable The administration of a suspension of 
the drug has the advantage of simplicity, although greater absorption is to be 
expected from large volumes of solution, which ascend higher up the colon 
Since sulfanilamide settles quickly from suspension the mixture should be 
vigorously stirred, immediately sucked up into a large syringe and injected 
at once through a catheter previously insei ted into the i ectum The syringe 
IS then removed, partly filled with water, and the drug lemammg in the 
catheter is washed into the rectum 

Although other reporters have described the admmisti ation of sulfa- 
pyridine rectally, it would appear that lepeated, large doses in large volumes 
of water would be necessary to obtain satisfactory blood concentrations of 
the drug Sodium sulfapyridme, however, has been claimed to be satis- 
factory, although in our single observation, it was too irritating to be i etained 
If given in a large volume of water, it might have the disadvantage of acting 
as an enema, unless given very slowly 

Why slight differences m hiolecular size and constitution so abruptly 
change the penetiating powers of the sulfonamides through biological mem- 
branes is not understood The superior peneti ation of sulfanilamide 
through the meninges and the rectal mucosa is in agreement, however, with 
Its more ready absorption from the upper alimentary tract Fundamental 
studies of these interesting differences between the sulfonamides are desirable 

Conclusions 

1 Sulfathiazole, when given by mouth, was found to enter normal 
spinal fluid to a concentration of only about 20 per cent of the simultaneous 
blood concentration, roughly twice this concentration would penetrate 
through inflamed meninges 

2 Sulfapyridme and sulfanilamide penetrated moie efficiently into the 
spinal fluid in meningitis, the concentrations m the spinal fluid appioachmg 
the blood levels of these drugs 

3 Rectal absorption of sulfapyridme and sulfathiazole was piactically ml 
m dogs and patients 

4 Rectal absorption of sulfanilamide, although variable, was always 
considerable, and, when low blood concentrations will suffice, rectal admin- 
isti ation may be a valuable method for therapeutic admmisti ation of this 
drug 
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STREPTOCOCCAL MENINGITIS 


FOUR CASES TREATED WITH SULFONAMIDES IN WHICH THE 
ETIOLOGICAL AGENT WAS AN UNUSUAL STREPTOCOCCUS = 

By Lowell A Rantz, M D , San Francisco, California 

The meninges, like the synovial membianes and the endocardium, aie 
unique in that they aie frequently the site of infections caused by oiganisms 
ynot ordinarily regarded as highty pathogenic for man 

It IS, tlierefore, to be expected that many varieties of streptococci should 
have been observed to be etiological agents m meningitis It is apparent that 
this IS so fioni a survey of reported cases of this disease Fiom such a study 
It IS difficult to assess the relative frequency of the various types of strepto- 
cocci 111 meningitis or to form an accurate estimate of mortality rates foi 
types other than the hemotytic The Lancefield technic ^ has not been ap- 
plied 111 many instances of streptococcal meningitis so that the distribution 
of Lancefield groups as etiological agents in streptococcal meningitis has not 
been established 

It IS the purpose of this paper to summarize the available information in 
legal d to streptococcal meningitis, particulaily in reference to its etiology, 
mortality under non-specific therapy, and in relationship to the sulfonamide 
drugs, and to present four cases, all of which received chemotherapy, of 
streptococcal disease of the meninges caused by unusual stieptococci 

Incidence and Predisposing Factors 

Streptococci aie responsible for approximately 17 per cent of 1566 cases 
of bacterial meningitis described by Neal ^ No evidence as to the frequency 
of hemolytic and non-hemolytic varieties has been presented In this clinic 
during the last seven years 36 cases of bacterial meningitis have been ob- 
served Six, or 16 per cent, of these were caused by streptococci, of which 
five were hemolytic and one non-hemolytic 

Lancefield giouping of hemolytic streptococci derived from cases of 
meningitis has been applied in only a few instances The vast majority 
of such strains have been shown®’"* to be members of Group A Haie ‘ 
mentions three instances of infections due to Group B, but details aie entirely 
lacking Thomas ® has described a case in which “minute” hemolytic sti epto- 
cocci were the etiological agents These may have been members of Group 
F ° Biological and serological studies have rarely been applied to strains of 
non-hemolytic streptococci obtained f i om the meninges 

Thirty-eight per cent of all cases of sti cptococcal meningitis ^ aie asso- 

*Rccci\cd for publication May IS, 1941 

From tlie Department of Medicine, Stanford University School of Medicine, San Fran- 
cisco, California 
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ciated with otitis media, 24 per cent follow injuries to or operations upon the 
skull and spine, 10 per cent follow upper respiratory infections, 5 per cent 
occur in association with sepsis, 19 per cent are of unknown etiology, and 
the remainder are associated with a variety of conditions The hemolytic 
streptococcus was presumably responsible for most of these infections 
Eighteen cases of non-hemolytic streptococcal meningitis have been de- 
scribed in which It IS possible to determine the predisposing factors 
m\ olved , 22 pei cent were associated with otitis media , 44 per cent followed 
operation or injury, 11 per cent followed upper respiratory infections, and 
theie were 11 per cent in which no evidence of previous disease was 
obtainable Trauma to the central nervous system is, theiefore, nearlj' 
twice as frequently present in these cases as in hemolytic streptococcal disease 
of the meninges 


Mortality and Response to Therapy 

Neal,' from her very large experience, stated in 1938 tliat tlie mortality 
rate of hemolytic streptococcus meningitis was 95 per cent before the intro- 
duction of the sulfonamide drugs Nearly all of these cases were probably 
caused by streptococci members of the Lancefield Group A That certain of 
the recovered cases may not have been, is emphasized by the case of Rosen- 
berg and Nottley ® in which the streptococcus isolated from the spinal fluid 
was described as “partial hemolyticus” and was probably a member of some 
other group 

With the application of sulfonamide therapy approximately 20 per cent 
of individuals suflfenng from hemolytic streptococcal meningitis have died ” 

It IS very much more difficult to obtain accurate data as to the mortality 
rate of non-hemolytic streptococcal meningitis Fifty-nine cases of spon- 
taneous recovery from streptococcal meningitis have been leported®’®’^® in 
which the etiological organism has been described in relation to its action 
upon blood agar Twenty-seven per cent of these were non-hemolj'tic or 
formed green pigment Since 17 per cent of cases of streptococcal menin- 
gitis in this clinic were caused by this type of organism it seems fair to con- 
clude that the mortality rates of meningitis due to hemolytic and non- 
hemolytic streptococci aie approximately the same Five cases of meningitis 
due to non-hemolytic streptococci or Streptococcus vmdans have been de- 
scribed m which sulfonamides have been used Four recovered and 

one died 

Four additional cases in whicli stieptococci other than members of the 
Lancefield Group A were etiological agents in infections of the meninges 
will now be described All leceived chemotherapy, three recovered and one 
died The bacteriology of each is presented, the organisms being classified 
by the system proposed by Sherman ” and by the Lancefield technic using 
precipitating antigens prepared b) a modification of the formamide method 
of Fuller and the micro method of Brown 
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Case Reporis 

Case 1 — Lancefield Gi oup B MemngtHs Mrs A C , a 48-year-old white house- 
wife, entered the hospital January 4, 1941 demonstrating the signs of compression of 
the spinal cord at the level of the twelfth thoracic vertebra without evidence of other 
disease Examination of the blood and urine was not remarkable Laminectomy was 
performed on that day and a meningioma was removed The post-operative course 
was associated with fever for two days followed by two days of normal temperature 
At this time there was a chill, rapid rise in temperature to 39° C , accompanied by the 
development of headaclie, stiffness of the neck and malaise On the following day 
cisternal puncture was performed and a cloudy spinal fluid obtained which contained 
4,000 cells per cubic millimeter all of which weie polymorphonuclear The sugar 
content was 100 mg per 100 cubic centimeters Cultuie of the fluid and of the blood 
revealed hemolytic stieptococci On the following day sulfapyridme theiapy was 
instituted, 14 grams being admimsteied by mouth over a period of 48 hours The 
temperature gradually returned to normal and she made an uneventful recovery, 
except for the development of a severe facial and oral herpes simplex on the third 
day after the onset of tlie meningitis It should be pointed out, however, that the 
blood culture was already sterile before the onset of drug therapy, that the temperature 
was markedly lower, the neck less stiff, and tliat she was obviously improving 

Bacteriology Hemolytic streptococci were lecovered from both the blood and 
the spinal fluid In the former instance there was one colony, and m the latter 10 
per cubic centimeter These organisms have been demonstrated by the precipitin 
reaction to be members of the Lancefield Group B 

Comment This is a case of meningitis following laminectomy in wliich 
the etiological agent was a hemolytic streptococcus of the Lancefield Group B 
The infection was characterized by a sharp onset with positive blood and 
spinal fluid cultures and the typical signs of meningitis The spinal fluid 
sugar content was normal Very marked improvement occuried before 
sulfonamide therapy was begun and the blood cultuie had become sterile 
It IS, therefore, unlikely that chemotherapy exeicised an especially beneficial 
effect on the course of events in this case 

Case 2 — Entei ococciis Meningitis Mr R M , an 18-year-old white male school 
boy, entered tlie hospital October 9, 1940 with a complaint of mastoiditis and brain 
abscess of one month’s duration The family history was nonconti ibutory, as was 
the past history, except for the fact that he had had a draining light ear for 18 
montlis The present illness had begun on September 8, 1940, with otalgia and the 
appearance of a yellow discharge from the ear The clinical course of the disease is 
illustrated m figure 1 Four days later his physician performed a right myringotomy 
Mastoidectomy was performed 72 hours later because of the development of fever 
and headache Granulations on tlie dura and an epidural abscess were found and 
drained, but no thrombosis of the lateral sinus was demonstrated The temperature 
returned to normal for a brief period, then became markedly elevated and the blood 
culture was positive for a streptococcus with alpha hemolysis The mastoid was 
reexplored and a large abscess of the temporal lobe was exposed and drained The 
spinal fluid obtained by lumbar puncture was normal and cultures sterile 

Eight grams of sulfatliiazole were administered daily by mouth for 10 days after 
operation His temperature returned to normal and he was gi eatly improved During 
this period he received six transfusions of whole blood Two days after the cessation 
of the drug the temperature again became elevated, headache and vomiting developed, 
and he was transferred to the Stanford Universit> Hospitals 
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The physical examination revealed a well developed young man who was con- 
scious and well oriented The temperature was 39® C , the pulse 90, the respirations 
22 per minute, and the blood pressure 120 mm Hg systolic and 70 mm diastolic 
Examination of the eyes showed that the left pupil was larger than the right but both 
reacted to light and accommodation, while m the fundus papilledema of 3 diopters 
was observed The brain was found to be herniating into the right mastoid wound 
The mouth and nasopharynx were normal and the neck was slightly stiff, the heart, 
lungs and abdomen were not remarkable The extremities showed no abnormalities 
and the neurological examination was within normal limits 


ENTEROCOCCUS MENINGITIS 
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Fig 1 


Laboratory studies showed the red count to be 4,670,000 and the hemoglobin 82 
per cent (Sahli), the white blood count 15,000 per cubic millimeter with 75 per cent 
polyniorphonudears, 18 per cent lymphocytes and 7 per cent mononuclears The 
urine was normal The second day a very radical mastoidectomy was performed 
and part of the brain which hei mated into die wound was removed with the electro- 
cautery Two days later he suffered a typical Jacksonian seizure which began in the 
left foot and became generalized During the following week 4 grams per day ot 
sulfathiazole were administered by mouth, and the powdered drug was blown in tlie 
mastoid wound Gradual improvement followed and the temperature approached nor- 
mal Ventriculography was performed on November 1 because of continuing headache, 
and the signs of a mass in the right frontal lobe were demonstrated A large 
abscess was discovered in this area through a trephine opening, and 75 cubic 
centimeters of thick pus were evacuated from which a streptococcus with alpha 
hemolysis was obtained in pure cultuie 
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Six grams of sulfathiazole were administered daily by mouth for the following 
three weeks and then 3 grams per day for two weeks The general physical con- 
dition improved steadily but on November 15 it was felt that another abscess might be 
present in the right tempoial aiea, and a collection of pus from which a similar 
streptococcus was obtained in culture was evacuated through a trephine opening in 
this region From this time on clinical improvement was striking, and the patient 
left the hospital on December 3, apparently well 

On January 13, 1941, he returned to tlie hospital having had a convulsion 24 hours 
earlier Physical examination was within normal limits except for a tender area in 
the right temporal region, the tempeiatuie bfeing 37 8“ C , pulse 80, the leukocyte count 
9,400 and the hemoglobin 86 pei cent (Sahli) An opening was made tlirough the 
skull over the light ear at the point of greatest tenderness, and a thick-walled abscess 
was discovered This was drained and exploied, and no connection was found with 
any of the previous abscesses No sulfonamides were administered His post- 
operative course was uneventful and he left the hospital on January 20 When last 
seen on January 29, 1941 he appeared to be absolutely well 

Bacteriology The organisms isolated from the blood and from meningeal 
abscesses on thiee occasions appeared to be identical These streptococci grew in 
rough colonies on blood agar and formed large areas of bright green alpha hemolysis 
They grew well at temperatures of 10° C and 45° C in the presence of 6 5 per cent 
sodium chloride and 10 per cent methylene blue Gelatine was not liquefied The 
antigen obtained from these oiganisms foimed a precipitate in the presence of serum 
of the Lancefield Group D These were the biological and serological criteria for 
the identification of the enteiococci as described by Sherman 

Comment The inclusion of this case under the general classification of 
meningitis is open to some question since there was never a diffuse or gen- 
eialized involvement of the meninges At operation, however, none of 
the localized abscesses penetrated the cerebral cortex In every instance 
the infection lay immediately beneath the dura mater and may be propeily 
classified as a localized, subacute meningitis 

An otitis media provided the portal of entry, and the presence of a posi- 
tive blood culture early in the illness indicates a widespread dissemination 
of the organisms Later there was localization m circumscribed areas of 
the meninges At operation it was felt that these collections of pus were 
not all connected, but this is not susceptible of proof 

The organism isolated from the blood and meninges is not identical with 
the enterococci derived from the normal stool, but the biological and sero- 
logical reactions were typical of this group of streptococci as described by 
Sherman 

Enterococci have been notably resistant to sulfonamide therapy and 
sulfathiazole has been shown to have very little more effect in urinary 
tract infections due to these organisms than the earlier drugs The 
response to chemotheiapy in this case was not dramatic, although it may 
have assisted m carrying the patient over the earlier acute phase Drainage 
of the mastoid bone and local abscesses was necessary before cure was 
e fleeted 

Case 3 — Lancefield Gioup H Meningitis Mrs C J, a 65-yeai-old white female 
housewife, entered the hospital August 3, 1940, with a complaint ot headache and 
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Stiff neck of 48 hours’ duration The family history was unimportant as was the 
past historj, except for the fact that she had suffered from sinusitis for many years 
and had undeigone left simple antrotomy in 1925 The present illness began four 
dajs before entiy uith tlie deielopinent of an acute upper respiratory infection with 
hcadaclie uhich uas diagnosed by her ph3'Sician as acute frontal and maxillary sinusitis 
Her clinical course was uneventful until the day before entry when her temperature 
rose to 100 2“ F , and headache and dizziness developed Within a short time stiff 
neck appeared, she became irrational and was brought to tlie hospital Physical ex- 
amination revealed a flushed, stuporous, elderly woman The temperature was 402° 
C , the pulse 120 per minute, tlie respirations 24 per minute, the blood pressure 132 
mm Hg systolic and 76 min diastolic No tenderness, edema or evidence of periostitis 
was demonstrated over the paranasal sinuses The examination of the eyes revealed 
right lateral rectus weakness, but the pupils were equal in size, reacted to light and 
accommodation, and tlie fundi were normal No abnormalities were seen in the 
moutli or nasopharynx The neck was very stiff The chest was clear to auscultation 
and percussion, the heart was of normal size, with regular rhythm, and no murmurs 
were heard The abdomen was not remarkable Moderate general motor weakness 
of tlie extremities was present, the Kernig sign was positive, the reflexes were slug- 
gish but sensation was intact The laboratory studies showed a hemoglobin of 88 per 
cent (Sahh), a red blood count of 5,200,000, a leukocyte count of 15,600 of which 66 
per cent were polymorphonuclears, 29 per cent lymphocytes and 5 per cent monocytes 
The Wassermann reaction was negative, the urine normal, and the blood culture stei ile 
Spinal puncture ivas performed immediately after admission, the pressure was found 
to be 120 millimeters of water and the dynamics were normal Twenty-four hundred 
cells were present, of which 89 per cent were polymorphonuclear leukocytes and 11 
per cent lymphocytes The protein content was 21 2 milligrams Cultures revealed 
an alpha hemolytic streptococcus The patient’s hospital course is shown in figure 2 

Ti\enty grams of sulfanilamide were administered by mouth in the first 72 hours 
During this interval the temperature remained elevated and a lumbar puncture re- 
vealed spinal fluid essentially similar to that obtained two days before The con- 
centiation of sulfanilamide was 117 milligrams per 100 cubic centimeters Sulfa- 
pjiidine tlierapy was instituted at this time and witlnn 24 hours striking improve- 
inent had occurred The cerebrospinal fluid showed a striking fall in total cell count, 
a rise in glucose content, and the cultures became sterile Drug therapy was con- 
tinued for nine daj'-s in gradually decreasing dosage Her hospital course during this 
time was uneventful except for the development of a moderate secondary anemia which 
nas combated by transfusion of whole blood Cerebrospinal fluid obtained upon the 
eighth hospital day was practicallj' normal Two sharp rises in temperature in the 
third and fourth weeks nere believed to be due to reactivation of her sinus infection 
It nas therefore, determined to undertake radical antiotomv, ethinoidectoinj and 
sphenoidectomy This operation i\as performed on tlie left m the fifth hospital week 
When the sphenoid sinus was opened it was discovered that an imperfection existed 
in its 1 oof so that only the mucous membrane separated the sinus from tlie dura mater 
This area w'as regarded as tlie probable site of extension of the infection to the men- 
in'>-es A large opening w'as provided from tins region into tlie nose in the hope that 
subsequent difficulties might be avoided Her postoperatii e conialescence was un- 
eventful She left the hospital near the end of the seienth week, and when last seen, 
four months later, w as in good health 

Bacto wlogv The organism isolated from the spinal fluid w-as an alpha liemoljtic 
streptococcus wiiidi formed small smooth colonies on blood agar plates It failed to 
grow' at 10° C and 45° C in the presence of 6 5 per cent sodium chloride or 10 per 
cent methylene blue When studied b> a modification of the Lanceficld technic 
precipitate was formed w'lth Group H serum 
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Comment This is a case of meningitis due to an alpha hemolytic mem- 
bei of the Lancefield Group H Such strains have been previously de- 
scribed An infection of the sphenoid sinus was followed by direct ex- 
tension to the meninges 

Sulfanilamide therapy was instituted without decisive effect on the dis- 
ease, the patient remained veiy ill, the spinal fluid was puiulent, and the cul- 
tures positive Sulfanilamide content of the fluid was 117 milhgiams per 
100 cubic centimeters A change to sulfapyridme was made and within 24 
hours the temperature was normal, the fluid practically clear, the culture 
sterile, and the glucose content normal An uneventful recovery was made 
except for the complications of operative interference m the sinuses 

It therefore appears that sulfapyridme was a more effective agent m this 
case of Sti eptococcm vtndans meningitis than was sulfanilamide 
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Fig 2 

Case 4— Lancefield Gi oup F Meningitis Mr L M , a S2-year-old white male 
kitchen helper, entered the San Francisco Hospital September 5, 1940, with a com- 
plaint of swelling of the right cheek for six days The family history and past his- 
tor\ were noncontnbutory He had been troubled by pain in the right cheek for 
two weeks before his entry into the hospital Seven days before entry he had had a 
right upper molar extracted, following which sw'elhng had become more marked and 
'crj painful For three dajs he had suffered from diplopia and had felt feverish 
On phisical examination he appeared acutelj ill, temperature w'as 103° F, pulse 90 
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pet nimutc, the respiuitions 30 per minute The skin was waim and cleat and no 
petechtae were seen The pupils were equal in size and reacted to light and ac- 
coinniodation The lateral rectus muscle of the right eye was paralyzed, the ocular 
fundt were noimal There was a large tender swelling in the region of the right 
paiotid gland The ears were not remarkable The right Stenson’s duct was ob- 
serv'ed to be inflamed and purulent material was expressed from it by pressure ovei 
tlie parotid mass The nasopharynx was normal and the neck was not stiff Ex- 
amination of the chest revealed moist r^es and dullness at the right base posteriorly 
The heart was not enlarged, rhythm was regular and no murmurs could be heard 
The blood pressure was 120 mm Hg systolic and 75 diastolic The liver extended 
8 centimeters below the right costal margin, the spleen was not felt The genitalia 
were normal, as were the extremities Kemig’s sign was not elicited Laboratory 
examination of the blood showed a red blood count of 4,820,000, hemoglobin of 98 
per cent (Sahli), and leukocyte count of 18,550 of which 78 per cent were polymor- 
phonuclears, 18 per cent lymphocytes, 4 per cent monocytes The urine was normal, 
the Wassermann reaction negative Roentgen-rays of the skull and chest showed no 
abnormalities Culture of the blood revealed streptococci with alpha hemolysis He 
remained in tlie hospital five days, the clinical course being illustrated in figure 3 
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Fig 3 

Five grams of sulfapyridine were administered by mouth in the first 24 hours fol- 
lowed thereafter by 1 gram of sulfanilamide every four hours for the duration of his 
disease On the second hospital day he became comatose, the neck definitely stiff and 
Kernig’s sign positive Lumbar puncture at this time revealed a cloudy fluid con- 
taining 850 cells per cubic millimeter of which 96 per cent were polymorphonuclears 
Culture of this specimen sho\xed no growth but that of one obtained ti\o days later 
showed a streptococcus \\ith alpha hemolysis similar to that obtained from the blood 
culture 
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In spite of intensive suppoitive theiapy the patient became more deeply comatose, 
temperature and pulse remained elevated, tlie leukocyte count inci eased to 58,000 
cells per cubic millimeter, and he died September 10, 1940 

Bacf etiology The organism obtained m the blood and spinal fluid was a stiep- 
tococcus which formed green pigment on blood agar It failed to glow at 10° C and 
45° C m the presence of 6 5 per cent sodium chloride and 10 per cent methylene 
blue Its antigen precipitated stiongly in the presence of seiuni of the Lancefield 
Gi oup F 

Comment This is a case of fatal sepsis and meningitis caused by an 
alpha hemolytic member of the Lancefield Group F Members of this group 
have usually been regarded as frankly hemolytic but Hare has shown that, 
of a group of strains of streptococci from the nose and throat which failed to 
form soluble hemolysin, 25 per cent were in Group F and 50 per cent m 
Group H 

Extension of infection following extraction of a tooth with cellulitis of 
the face, parotitis, sepsis and meningitis was the course of events in this case 
The means by which the infection was tiansmitted to the meninges is not 
clear 

Sulfanilamide was the therapeutic agent used From the expeiience of 
case 3 it seems very possible that sulfapyridme or perhaps sulfathiazolc 
would have offeied a greater possibility of a satisfactoiy result The pres- 
ence of extensive cellulitis of the face and septicemia would have made the 
prognosis veiy grave undei any circumstances 

Discussion 

These cases are piesented for the purpose of emphasizing ceitain facts 
The fiist IS that the stieptococci etiologically concerned in meningitis may 
be shown to be of many distant varieties when studied by suitable biological 
and serological methods Evidence is presented from the literature which 
indicates that 80 per cent of the strains of streptococci isolated from cases 
of meningitis are hemolytic and practically all of these are members of the 
Lancefield Gi oup A Case 1 indicates that other types of hemolytic strepto- 
cocci may occasionally invade the meninges It is possible that certain cases 
in u Inch these moi e unusual groups of organisms are involved have a milder 
clinical course, since the patient piesented here was recovering before chemo- 
therapy vas instituted It is, therefore, suggested that some of the previ- 
ously reported instances of spontaneous recovery might have been caused 
by such organisms 

Secondly, it is apparent from the bacteriological studies on the three 
strains of non-hemolytic streptococci isolated from cases 2, 3 and 4 that 
widely different organisms were involved It is important to bear in mind 
that such differences exist among the members of the non-hemolytic strepto- 
cocci in order that suitable studies may be performed which will enable cor- 
rect therapeutic and prognostic inferences to be accumulated and evaluated 
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Chemotheiapy appears to have been of very real value in case 3 A dra- 
matic clinical improvement followed the change from sulfanilamide to sulfa- 
pyridine In cases 1 and 2 the effect of the use of sulfonamides was much 
less clear but it is probable that they were of some help Death occuired in 
case 4, but it is impoitant to point out that sulfanilamide was used rathei 
than sulfapyridine oi sulfathiazole This evidence suggests, and an analysis 
of the few previously desciibed cases partially confirms the fact that sulfa- 
pjridine has a very definite therapeutic effect m cases of noii-hemolytic or 
Siieptococcus vuidans meningitis By inference with the results obtained 
111 other infections sulfathiazole should be of equal value if a sufficient con- 
centration can be maintained in the cerebrospinal fluid This is usually 
accomplished without difficulty The use of sulfanilamide in such cases ap- 
pears to be contraindicated as it is probably therapeutically ineffective 

Summary 

1 Seventeen per cent of all cases of bacteiial meningitis are caused b}' 
streptococci 

2 Eighty per cent of these oiganisms are hemolytic and predominantly 
members of the Lancefield Group A , 20 per cent are non-hemolytic or form 
green pigment on blood agar 

3 The mortality rate of meningitis due to both types of organisms is 
95 per cent without effective therapy 

4 With the use of sulfonamides the mortality is only 20 pei cent 

5 Four cases of meningitis due to unusual streptococci are presented 
The etiological agent in one was a hemolyi:ic streptococcus of the Lancefield 
Group B, in the second an enterococcus, in the third a non-hemoIytic member 
of Group H, and in the fourth a non-hemolytic member of Group F 

6 Recovery occurred in three cases and death in one 

7 Sulfonamides exerted a doubtful effect on two cases and bi ought 
about dramatic improvement in a third treated with sulfapyridine Sulf- 
anilamide failed to influence the course of the fatal case 

8 Sulfapyn idine is a definitely effective agent in non-hemolytic or 
“vuidans” streptococcal meningitis Sulfathiazole may also be of value 

9 Sulfanilamide is contraindicated in these infections 
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RECENT ADVANCES IN THE CARE OF THE 
COMATOSE PATIENT* 

By Barnett A Greene, M D , Brooklyn, New Yoj k 

The comatose patient, regardless of the cause of the coma, lequires spe- 
cial tlierapeutic consideration Coma does not merely indicate an advanced 
stage of the underlying disease but also complicates it because unconsciousness 
adds Its own characteristic burdens to those of the primary disease The 
coma which is of interest to us is that degree of unconsciousness m which the 
protective reflexes are decreased or absent The seventy of the physical 
changes which are th? sequelae of coma is directly in proportion to the depth 
and duration of the coma Because of the opportunities provided by his daily 
contacts with unconscious patients, the anesthesiologist is able to make many 
observations which are widely applicable to a general consideration of the 
state of coma The patient who is long maintained in an unconscious con- 
dition by baibiturate poisoning or an eight-hour inhalation anesthesia for 
brain surgery — these comatose states offer the anesthesiologist an extensive 
proving-ground for the evaluation of measures designed to protect and care 
for the unconscious patient It is because of these experiences and the em- 
phasis on training in applied pharmacology and physiology of the most direct 
type seen anywhere in the clinical practice of medicine that the anesthesiol- 
ogist has become, of late, a valuable member of the hospital team faced with 
the problem of the comatose patient 

The unconsciousness of the patient adds a tremendous burden to the 
therapeutic load carried by his physician for he must actively attend to almost 
every vital function , more specifically, respiration, body temperature, the in- 
take of fluid, minerals and vitamins, excretion and peripheral circulation 

Let us consider each of these functional requirements m turn 

Urinary excretion is of great importance and demands detailed considera- 
tion of the fluid and mineral intake as well as meticulous attention to the 
method and frequency of bladder empt}ung We have seen several instances 
of bladdei paresis persist two Aveeks after a patient had lecovered from the 
unconscious state only because tlie bladder was permitted to become over- 
distended and atonic The maximum A'olume of a normal bladder is 400 
c c ^ If catheterization releases a volume mucli greater than this the patient 
IS likely to develop a hypotonic bladder When faced by this likelihood tlic 
prompt use of bladder contractors, sudi as prostigmm 1 . 2000 every three 
hours for five doses, and frequent emptying of the bladder will decrease the 
number of catheterizations and the tendency toward bladder infection De- 
lay in emptying the bladder is often due to the physician’s desire to decrease 
the number of catheterizations to minimize urethral and bladder trauma 

* Received for publication June 16, 1941 
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The patient who is likely to lemain unconscious for more than six houis 
should have a retention catheter and the bladder should be emptied eveiy foui 
to SIX hours, depending on the findings of bladder percussion A bladder 
that IS percussible or palpable should be promptly emptied The use of neo- 
prontosil or sulfanilamide m 40 gram doses per day is a valuable prophylactic 
against urinary infection m patients requiring repeated bladder catheteriza- 
tion or instrumentation 

The urinary output of the unconscious patient should not fall below 
1000 c c per 24 hours If this volume is maintained, we may be sure that 
there is sufficient water m the body to allow efficient temperature regulation 
and adequate nitrogenous excretion ^ 

Intimately related to the urinary output is the intake of sodium The 
piesence of an excessive quantity of sodium ions in the tissues inevitably leads 
to the retention of water to enable the tissue fluids to remain isotonic “ This 
tendency toward keeping the normal status quo of the tissues and blood con- 
stant IS so vital that it takes precedence over the requirements of the kidneys 
Thus, an excessive sodium intake may lead to an inadequate urinary output 
even though the intake of water would otherwise be sufficient It is very rare 
that an inadequate amount of salt is given in the absence of vomiting, diar- 
rhea, hemorrhage, or profuse perspiration On the other hand, an excessive 
salt intake is ver)^ common in the comatose patient because the daily salt le- 
quirement of the healthy adult is only 4-5 gm * and one liter of noimal saline 
contains 9 gm of sodium chloride If the salt oi saline were administered 
only by mouth, we might depend on the gastrointestinal mucosa to absorb the 
needed amount and reject the remainder Excessive sodium chloiide admin- 
istration by mouth leads only to diarrhea But the comatose patient receives 
his fluids by clysis or infusion and the tissues aie, therefore, forced to accept 
the salt and make the best of it by retaining water to keep the tissue fluids 
and blood at normal osmotic pressure * If kidney function is normal and an 
abundant amount of “free” water (water not required to maintain normal 
osmotic pressure) is present, it is possible for the urinary output to rid the 
body of the excessive number of sodium ions Very often, however, the 
icnal function in coma, especially in the surgical patient, is also depiessed^ 

1 hus salt and water retention persists, latent edema increases and, after about 
h\c liteis of edema fluid have accumulated, there appeals obvious evidence of 
edema, such as pitting on pressuie, hydrothorax or pulmonary lales Salt 
1 ctcntion ma) be so extensive as to lead to a marked increase in blood volume, 
venous picssiue and heart failure This is very likely to occur when the 
comatose patient is given desoxycorticosterone acetate (cortate) or whole 
adrenal cortical extract for the prevention or treatment of shock ° We do 
not decry the use of adrenal cortical extract , in fact, we urge its use ® But 
we wisjIi to spread this ^^arnlng against the uncontrolled administration of 
salt and cortical hormones 

If parenteral fluid and saline are administered with the following points 
111 mind there is little likelihood of harm 
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(a) It IS the quantity of sodium ion rather than the quantity of water 
that detei mines the occurrence of edema or cardiac overloading 

(&) The administration of a liter of 5 per cent glucose in distilled water 
following each liter of noimal saline piovides plenty of “free” water 

(c) The dehydrated patient has already lost a volume of tissue fluid 
equal to 6 per cent of his body weight ' 

(d) Eveiy liter of body fluid lost requires replacement with a liter of 
noi mal saline 

Edema fluid is most haimful when it accumulates m the viscera of the 
thorax and least harmful when piesent m the tissues of the sacral region or 
lower extremities Edema fluid is influenced by gravity The shift of 
tissue fluid to the pleura and lungs and great veins of the chest decreases 
the pulmonaiy vital capacity, increases dyspnea, and favors the appearance of 
pulmonary edema It is, therefore, necessary to avoid placing every coma- 
tose patient routinely in the horizontal or Trendelenburg posture In the 
presence of subcutaneous edema, tlie semi-sitting position may be advan- 
tageously employed if shock, vomiting and profuse bronchial secretions are 
absent These symptoms, however, make the Trendelenburg position pre- 
ferable in spite of Its disadvantageous effect of shifting edema fluid to the 
chest 

It IS apropos here to comment that the Trendelenburg position for the 
treatment of shock is not as beneficial as its universal use might imply In 
the therapy of syncope associated with vasodilatation, the common fainting 
spell, It IS of known and proved value® In peripheial circulatory failure 
associated with spinal anesthesia, the Trendelenburg position has been shown 
by CoTui to be of ^ely tiansient and little value And yet, it is in this type 
of shock that most surgeons would agree that the Trendelenburg position is 
indicated Thus, common usage is no criterion of usefulness In the pre- 
vention or treatment of peripheral circulatory failure due to decreased blood 
volume, which is the usual and more serious type of shock, it is probably of 
little value because the maximum mobilization of tissue fluids and pooled 
blood has already been secured by the operation of more fundamental and 
effective protective mechanisms such as the contraction of arterioles, veins 
and venules and the increased osmotic pressure of the concentrated blood 
always associated with shock 

The chaiactenstic and usually fatal complications of the comatose state 
fwhether the coma is due to alcohol, morphine, ether, cerebral hemorrhage, 
or pneumonia), if the coma is deep and lasts more than a few hours, are 
pulraomry edema and pulmonary infection The factors ivlnch far or their 
appearance are many, so many that in am ind.ridnal case it is difliciilt to 
smrie out a specific cause Usuallj the pulmonary edema and mfection arc 
the result of the interaction of several pathological processes Chief among 
these causes aie 
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1. Aspiration 

2 Partial respiratory obstruction 

3 Generalized tissue edema 

4 Shock 

5 Anoxia 

6 Primary pulmonary infection 

1 The aspiiation of saliva and mucus is always to be feared in the un- 
conscious patient, for the laryngeal and cough leflexes, those “watchdogs of 
the lungs,” are usually absent or markedly depressed Even more likely is 
aspiration to occur if the patient is vomiting or regurgitating It is because 
of this danger that the stomach of the unconscious patient must be kept 
empty ® Even when thi oat suction is constantly used through an open 
mouth under diiect vision, as m a tonsillectomy under general anesthesia, 
aspiration occurs m a great majority of cases as was demonstrated by Myer- 
son, who performed bronchoscopic examination routinely on a series of 
such cases The presence of stagnant mucus in the tracheobronchial tree is 
a potent factor in the pathogenesis of pneumonia according to the laboratory 
studies of Lockwood,^^ and in the production of atelectasis as demonstrated 
both clinically and experimentally by Coryllos 

2 Partial respiratory obstruction is so easy and common in the anes- 
thetized patient that every anesthetist insists on the use of an artificial airway 
in the maintenance of deep anesthesia for longer than a few minutes Coma 
unrelated to anesthesia is accompanied by the same relaxation of muscle and 
tissue tone so that there is a great tendency for the respiratoiy tract to be 
obstructed by the falling back of the tongue, by the indrawn pharyngeal walls 
and the partially adducted vocal cords Should anoxia and tissue edema also 
be present, then there is added another obstructing factoi , swollen pharyngeal 
and laryngeal walls “ 

Partial respiratory obstiuction leads to pulmonary edema through two 
mechanisms (1) Anoxia increases the permeability of the capillaries,^"* in- 
cluding those of the lungs, and the alveoli become filled with a transudate 
(2) The “sucking” effect of the marked inspiratory efforts and the increased 
intrathoracic negative pressure which result from the partial respiratory ob- 
struction This latter mechanism of causing pulmonary edema has been 
only recently clearly demonstrated by Barach 

Partial respiratory obstruction in coma must be treated in exactly the 
same way as in anesthesia, namely, by the insertion of a proper airway If a 
pharyngeal airway is insufficient, then an endotracheal tube should be inserted 
under direct vision laryngoscopy as it is during endotracheal anesthesia 
The endotracheal catheter is well tolerated for many hours and even days if 
Its position IS not disturbed frequently The endotracheal tube not only 
guarantees an open respiratory tract but also prevents the inhalation of mouth 
sttretions and voniitus and facilitates the non-tiauniatic removal of bronchial 
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secretions and pulmonary edema by suction through a catheter, easily and 
frequently inserted into the endotracheal tube 

We wish to note here that the use of atropine in the prevention or treat- 
ment of pulmonary edema is illogical Edema fluid is the result of exuda- 
tion or transudation and is not the product of glandular secretion Atropine 
blocks bronchial glandular secretion but does not affect the exudation or 
transudation of pulmonaiy edema Ati opine in the unconscious patient 
serves only to prevent sweating and thus may interfere with body tempera- 
ture regulation 

3 Generalized tissue edema of any oiigin inevitably tends toward pul- 
monary edema because of the recumbent position of the unconscious patient, 
the large blood content of the lungs and the vast capillary surface area in the 
lungs Of all the oigans which edema usually affects, the lungs are the most 
vital Recovery from coma is sometimes prevented only by the anoxia 
caused by pulmonary edema Oxygen therapy in the presence of gross pul- 
monary edema is always unsatisfactoiy unless it is preceded by mechanical 
clearing of the pulmonary passages 

4 Shock often leads to pulmonary edema and bronchopneumonia because 
shock is characterized by a diffuse and marked increase of capillary perme- 
ability including the capillaries of the lungs This relationship has been 
beautifully demonstrated experimentally by the classical work of Virgil 
Moon The prevention or treatment of pulmonary edema necessarily in- 
volves the prevention or treatment of shock or peripheial circulatory failure 
We shall discuss later and at length the subject of peripheral circulatory 
failure in the comatose patient 

5 Anoxia can be a primary cause of pulmonary edema by its action of 
increasing capillary peimeabihty More often, however, anoxia is a sec- 
ondary and complicating sequel of pulmonary edema, thus tending to per- 
petuate the pulmonary edema The anoxia of the comatose patient, to be 
properly treated, should be differentiated as to its type, i e , whether the 
anoxia is of the anemic, histotoxic, stagnant or anoxic group as defined by 
Barcroft 

6 Pulmonary infection and pulmonary edema are often found together, 
clinically Either one may lead to the other Pulmonary infection pro- 
motes pulmonary edema by causing a massive outpouring of inflammatory 
exudate through the lung capillaries Pulmonary edema favors infection 
by providing an excellent culture medium for the bacteria of the tracheo- 
bronchial passages and by obstructing the natural clearing mechanisms of the 
lungs Just as the obstiucted bladder is suie to become the seat of infection 
so is the obstructed lung certain to develop a pneumonitis We must adopt 
the therapeutic attitude of the urologist and always look for and treat an> 
obstructing factors in the lungs, whether it is a mucous plug or edema fluid, 
when we attempt to pi event or treat a pneumonia 

Morphine has no place in the treatment of pulmonary edema even though 
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convention has sanctioned it Morphine anesthetizes the cough reflex, the 
chief mechanism of the lungs m their effort to maintain an unobstructed 
airway This expulsive mechanism is even more important m the stuporous 
or unconscious patient with pulmonary infection or pulmonary edema. 

Stimulants are almost always found listed m the order sheets of every 
coma case that dies In fact, they are so frequently used as a last-hour 
desperate measure that the term “medical last rites” has been applied to this 
usually hopeless and often harmful series of injections of coramine, epine- 
phrine, stiychnme, caffeine, digitalis, etc Many physicians have considered 
such drugs as coramine and strychnine to be valueless under all circumstances 
because they have always used these drugs on teiminal cases oi on impropei 
indications The manufacturers of such drugs as coramine or metrazol are 
paitly to blame for this therapeutic nihilism because they have been guilty 
in the past of encouraging the indiscriminate use of their products The 
chief reason, however, for the incorrect use of stimulants in comatose pa- 
tients IS a lack of correct pharmacological understanding of the relationship 
of the large variety of stimulants to coma 

(a) The analeptic stimulants, namely, coramine, metrazol and picro- 
toxin, are chiefly of value in combating coma due to the depressant drugs, 
e g , morphine, barbiturates, paraldehyde, chloral hydrate, etc In these 
drug-produced comas we can obtain brilliant results, as, for example, in the 
following case 

A 28-year-old eclamptic was delivered by caesarean section but continued on to 
have two more convulsions in the next six hours In the first 12 hours after opeia- 
tion she i eceived two doses of morphine sulphate gram 14, 2 c c of 50 per cent mag- 
nesium sulphate by hypodermic and 30 grains of chloral hydrate by rectum She was 
mildly cyanotic despite oxygen therapy, breathed rapidly and shallowly, the lungs 
weie filled with loud bubbling lales, blood pressuie was 80 mm of Hg systolic and 40 
diastolic, and she was deeply comatose Her depressed central nervous system and 
peripheral circulatory system were regarded by her attending physician as terminal 
events But the anesthesiologist considered her coma to be only m part due to ex- 
haustion following convulsive activity and that the depressant drugs admimsteied 
for control of eclampsia weie also responsible for her depressed state The intra- 
venous injection of 3 c c of coramine produced an immediate and marked stimulation 
of restlessness and pharjmgeal reflexes After a few minutes her condition returned 
to its previous status but the repetition of intravenous coramine, 3 c c , secured im- 
mediate awakening, mumbling speech and maiked restlessness, and the blood pressure 
rose to 110 systolic and 60 diastolic She was out of danger within 12 hours Of 
course, other therapeutic measures advised in this paper were also used, such as 
aspiration of the tiachea, the insertion of an airway, and the inhalation of 100 per cent 
OX) gen 

(&) The sympathico-mimetic stimulants, such as epinephrine and 
ephcdnne, are indicated in the comatose state associated with Stokes-Adams 
seizures, allergic attacks or extensive vasodilatation as in ordinary syncope, 
spinal anesthesia or excessive drug depression These drugs are not only 
tlfcctive peripheral vasoconstnctoi s but also possess some of the cerebial- 
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awalcening and respiratory-stimulating qualities of the above mentioned 
analeptics In fact, the analeptic and sympathico-mimetic drugs are more 
effective when employed synergistically m coma caused by excessive doses of 
hypnotics or narcotics 

(c) The purine group of stimulants, namely, caffeine and theophylline, 
are of little value in coma except for the parenteral use of caffeine in lower- 
ing intracranial pressure and the intravenous injection of aminophylhne foi 
the correction of asthmatic and Cheyiie-Stokes types of breathing 

(d) Strychnine is an unusual stimulant in that its predominant effect is 
on the spinal cord in which it increases irritability by lowering the synapse 
threshold Its chief value lies in a marked ability to increase the tone of the 
voluntary musculatuie, as demonstrated by Yandell Henderson®® This 
drug IS most useful for the prolonged maintenance of good muscular tone 
m the comatose patient tlneatened with peripheral circulatory collapse due to 
a decreased supportive action of relaxed musculature on the / intramuscular 
capillary and venous blood vessels 


The dose and method of administration of stimulants are very impor- 
tant in obtaining the best results in coma The intravenous route is pre- 
ferred because the desired results are obtained immediately and dosage can 
be more promptly and accurately judged Coramine See, metrazol 3 c c , 
or picrotoxin 1 c c , are the initial intravenous doses , they should be repeated 
every 15 minutes until the desired increase in reflex and cerebral activity is 
seen Facial twitching is the first sign of maximum effect and it must be 
allowed to disappear before continuing with the stimulant 

Epinephrine is usually given in overdosage Two or three minims intra- 
venously or 4-5 minims hypodermically is sufficient in the great majority 
of instances The toxic effects of epinephrine on the heart have not been 
sufficiently appreciated -* Ephedrine sulphate %cc (25 mg) intravenously 
is safer and longer-lasting than epinephrine Neosynephrine ^4 c c intra- 
venously or Vz cc hypodermically is an excellent long-acting sympathetic 
stimulant which has the least disturbing effect on the cardiac rhythm or the 
cerebral cortex It is the sympathetic-stimulating drug of choice in the 
presence of cardiac disease The excessive use of vasoconstncting agents 
IS capable of causing shock by producing so intense an ischemia as to cause 
capillary damage They are indicated in peripheral circulatory depression 
caused by depressant drugs or primary vasodilatation, they are contraindi- 
cated in hemorrhage or “secondary” shock 

Strychnine sulphate is rarely used in sufficient amounts to secure a 
therapeutic effect The minimum dose is Vw gram repeated every four 


The comatose patient usually dies in peripheral circulatory failure with 
pulmonary edema and mfection as terramal manifestations The comatose 
Lte favors the appearance of peripheral circulatory failure because there is 
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a Widespread lowering of the muscular and tissue tone accompanying the 
severe central nervous system depression All measures which increase mus- 
cular tone, such as strychnine, carbon dioxide inhalation, muscular activity 
and bandaging of the extremities, prevent the pooling of blood and tissue 
fluid in the tremendous capillary network of the muscles The increased 
practice of measuring hemoconcentration should enable the clinician to begin 
shock therapy before the arrival of the relatively late sign of low blood pres- 
sure The prophylaxis of decompensated shock is far easier and more ef- 
fective than the treatment of obvious peripheral circulatoiy collapse In the 
treatment of this condition we should depend more on intravenous saline, 
blood plasma and adrenal cortical extract than on epinephrine and othei 
attempts to cause vasoconstriction in a patient whose vasoconsti icting mech- 
anism IS operating at its maximum 

The central nervous system that is depressed is in need of increased oxy- 
gen irrespective of the cause of the coma Space does not peimit us to 
recite the lesults of the detailed studies of brain metabolism in the vaiious 
types of coma, but it suffices to state that we may always expect that there is 
deficient oxygen delivery by the blood or uptake by the brain cells in coma 
In the face of this derangement of oxygen metabolism the least that the 
clinician can do is to supply a maximum amount of oxygen The inhalation 
of 100 per cent concentration of oxygen supplies the maximum amount of 
oxygen This is not harmful when continued for not more than 12 consecu- 
tive hours, and it may be repeated for periods of 12 hours each when the ad- 
ministration IS alternated with four houi peiiods of 50 per cent oxygen"® 
It seems to us that this dosage of oxygen is indicated m every case, for even 
a noimal individual breathing 100 pei cent O 2 absoibs an increased amount 
of oxygen into solution so that the total oxygen content of arterial blood is 
increased by 10-15 per cent (2 5 cc ) "® The use of a B-L-B or similar 
type of face mask enables one to give high concentrations of oxygen in a 
very effective and economical way 

Summary 

With the increased tendency of physicians to secuie special tiaining in 
anesthesiology and to study the physiology and pharmacology of the uncon- 
scious patient, we have witnessed many recent advances in the clinical care of 
all comatose patients We have learned to detect early in the comatose pa- 
tient the many abnormalities of the respiration, circulation, excretion, and 
salt and water metabolism A valuable set of clinical measuies, solidly 
grounded on scientific studies, is now available The comatose patient has 
a more hopeful piognosis than ever befoie If the physician approaches 
the comatose patient in a spirit of energetic optimism which encouiages him 
to apply vigorously the measures recommended in this paper, many surpris- 
ing and happy recoveries may be obtained in situations usually considered 
hopeless 
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THE CONCENTRATION OF CREATINE IN HEART 
DIAPHRAGM, AND SKELETAL MUSCLE 
IN UREMIA*^ 

By Harry Gross, M D , and Marta Sandberg, Ph D , 

A^czv yo)k City 


The lole of cieatinc in muscle metabolism has been well established All 
voluntary muscles of vertebrates are rich in cieatine, whereas smooth 
muscle contains relatively little Muscle efficiency stands in a definite rela- 
tionship to the amount of ci eatine present 

Numerous investigators have determined tlie creatine content of heait 
and skeletal muscle As eaily as 1913 Myeis and Fine ^ repoited on muscle 


Table I 

Creatuie Values of Human Muscles in Health and m Disease Obtained 
by Various Investigators 


I ti\ estimators 

Muscle Studied 

Creatine Values 
in mg per cent 

Denis 

Psoas 

36(M21 

Bodansky 

Diaphragm, normal 

309-331 

Bodansky 

Heart, normal 

220 

Bodansky 

Psoas, normal 

485 

Seecof, Linegar 

Left ventricle, normal 

Range 150-300, 

and Myers 

Right ventricle, normal 

average. 211 

Range 100-200, 


% 

average, 148 


Pectoralis major, normal 

Range 25^564, 
average, 394 

Cowan 

Heart, normal 

202 ± 37 


Heart in pyelonephritis, 
uremia, bronchopneumonia 
and sepsis 

117 


Heart in mali|mancy 

117-134 


Heart m cardiac decompensation 

144 


Heart in hypertrophy without 
decompensation 

165 =b 30 


Heart in chronic nephritis 

144-172 

Herrmann, Decherd 

Left ventricle normal 

175 ±21 

and Oliver 

Heart disease w'lthout failure 

173 

Heart in hypertension without 
failure 

Heart in coronary sclerosis 

198 ± 16 


157 


Left ventricle in glomerulo- 
nephntis and uremia 

159 


Left ventricle in anemia 

157 


Heart in prolonged infections 

119 


Left ventricle in congestive 
failure 

122 


* Received for publication October / , 19-10 
From the Iilcdical Division and Division 
Chronic Diseases, New York CiW 


of Laboratories, Moiitcfiorc Hospital for 
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Table I — Conhnued 


Investigators Muscle Studied 

Bodansky and Pilcher Normal left ventricle 

Normal right ventricle 

Left ventricle in congestive 
failure 

Right ventricle m congestive 
failure 

Cardiac hypertrophv, left 
ventricle 

Cardiac hypertrophy, right 
ventricle 

Minimal heart disease, left 
ventricle 

Minimal heart disease, right 
ventricle 

Left ventricle, normal 
Right ventncle, normal 
Pectoralis major, normal 
Left ventncle, cardiac 
decompensation 
Right ventricle, cardiac 
decompensation 
Pectoralis major, cardiac 
decompensation 
Diabetes, left ventricle 
Diabetes, right ventricle 
Diabetes, pectoralis major 
Left ventncle in carcinoma 
Right ventncle in carcinoma 
Pectoralis major in carcinoma 
Left ventncle in uremia 
Right ventncle in uremia 
Pectoralis major in uremia 
Left ventncle in uremia with 
heart failure 

Right ventricle in uremia with 
heart failure 

Pectoralis major in uremia with 
'heart failure 

Constabel Heart, normal 

Heart, fatty 

Heart, malignancies 
Heart, tetanus 
Heart, osteomyelitis 
Heart, kidney abscess 
Heart, puerperal sepsis 

Mjers and Fine Abdominal muscle in 

peritonitis 

Leg muscle in sarcoma of leg 


Linegar, Frost and 
Myers 


Creatine Values 
in mg per cent 

Range 38-295, 
average 159 
Range 38-230, 
average 114 
Range 38-265, 
average 139 
Range 38-230, 
average 103 
Range 81-237, 
average 146 
Range 49-169, 
average 109 
Range w-273, 
average 175 
Range 84-212, 
average 128 

^00 

150 

400 

175 

132 

390 


143 

313 

180 

129 

340 

287 

210 

501 

176 

136 

401 


170-180 
60-120 rt and 
It ventricle 
70-100 
80 

170-180 

160 

188 

396 

391 


creatine under normal conditions They established the fact that urinary 
creatinine and muscle creatine are interdependent m a given species Denis, ^ 
in 1916, studied the creatine content of normal psoas muscle 

Constabel, “ in 1921, was the first to determine the creatine content of 
human heart muscle He found this to be 170-180 mg per cent for the 
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left ventricle, whereas it amounted to only 130 mg per cent for the right 
ventricle Age and sex appeared to play no role According to Seecof, 
Linegar and Myers ^ both ventricles show the same creatine concentration 
at birth, but a difference m creatine content is established during the first year 
Creatine concentration was increased m hearts hypertrophied to a certain 
degiee, but beyond that level it showed a decrease Linegar, Frost and 
M) ers ® found the creatine values for the left ventricle higher than those 
for the right one in a number of species including the human There was 
no apparent correlation of creatine content and heart weight but the average 
was slightly highei for heavier hearts Creatine content was reduced in 
muscular exercise, chronic disease and congestive failure, reduced after an 
initial increase, m fasting , and variable m acute diseases 

Cowan ® studied the creatine values of 80 hearts, 48 of which were nor- 
mal, 17 of which were from cases of decompensated heart disease, and 15 
from patients with various diseases Cardiac creatine was reduced in dis- 
eases accompanied by muscle weakness, cacliexial disease and mahgpiancies, 
but cases of sepsis showed normal values He found the creatine content of 
hypertrophied hearts without failure to be between that of normal and that 
of decompensated hearts He was of tlie opinion, however, that hyper- 
trophied hearts have higher creatine concentrations than non-hypertrophied 
hearts 

Herrmann, Decherd and Oliver ^ found that in four patients dying after 
acute coronary thrombosis the mfarcted areas showed a striking loss of 
creatine as compared to the uninfarcted areas, the ratio being about two 
to one In the uninfarcted area creatine was reduced to the amount found 
in congestive heart failure The average creatine content of the left ven- 
tricle m cases of congestive heart failure was 30 per cent less than normal 
Bodansky and Pilcher ® found the most marked variation m creatine content 
m patients with congestive failure and the least variation m those with 
minimal heart disease Conditions burdening one side of the heait (like 


tuberculosis and pneumonia which predominantly affect the right side of the 
heart) caused the greatest decrease m creatine in that portion Linegar, 
Frost and Myers ® found that the creatine content of neither voluntary nor 
cardiac muscle bore any direct relation to creatinine retention in the blood 
However, in most cases with low cieatme concentration for heart muscle 


there was heart failure 

Chanutm and Silvette ® state that m nephritis there is a marked accumu- 
lation of creatine as well as creatinine in the blood Seecof, Linegar and 
Myers ^ believe that retention of creatinine in renal disease causes a shift 
of the normal equilibrium between creatine and creatinine toward the 
creatine side In this manner they explain the greatly increased concentra- 
tion of creatine in cardiac and voluntary muscle in their cases of renal disease 
concentrahon of craatae tl,ay found uas .n tha laft ,antnala 
and TOluntary muscla m two mstanaas of renal artanolosalarosis aith cardiac 
hypertrophy .Linagar, Frost and Mjais' also reported htgh craat.nc raluas 
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foi cardiac and voluntary muscle in uremia without heart failuie, reaching 
500 mg per cent m voluntary muscle In uremia with heart failure, creatine 
content of both the right and left ventricles and the pectorahs major was not 
as marked as in uremia without heart failure There was no relationship of 
creatine concentration of muscle to creatinine concentration and CO 2 com- 
bining power of the blood Herrmann and his co-workers,^ studying similai 
material, found low creatine concentrations of muscles To our knowledge 
the only determinations of the creatine content of the normal human dia- 
phragm are those of Bodansky,^° who reported three specimens which showed 
values ranging from 309 to 331 mg per cent Since only these few figures 
were available, we estimated the creatine content of the diaphragm in nor- 
mal human beings Thus we were able to gauge the effect of uremia on the 
storage of creatine m the diaphragm The normal diaphragms of 12 males 
and three females were obtained with one exception within 24 hours of 
death In the majority of cases death was tlie result of accident 01 assault 
so that the tissues were as iieaily normal as possible Except for one speci- 
men f 1 om a male child eight years of age, all were f 1 om adults 

Table II 


Glomerulonephntic Group 


Sex 

Age 

Primary Disease 

Maximum Blood Chemistry 
Findings m mg per cent 

F 

20 

Chronic glomerulonephritis, hypertension, 
uremic pericarditis with effusion 

Urea N 104 
Creatinine 8 3 

CO 2 35 vol % 

M 

25 

Chronic glomerulonephritis, congestive 
heart failure with ascites and bilateral 
hydrothorax 

Urea N 211 
Creatinine 10 

M 

! 

44 

Hypertension, diabetes mellitus, chronic 
glomerulonephritis, congestive heart 
failure 

Urea N 108 

r 

56 

Chronic glomerulonephritis, hypertension, 
diabetes, congestive heart failure 

Urea N 75 6 

M 

69 

Chronic glomerulonephritis, hypertension, * 
myocardial infarction, congestive heart 
failure 

Urea N 157 2 

COs 32 vols % 
Creatinine 2 7 

M 

20 

Chronic glomerulonephritis, hypertension 

Urea N 115 
Creatinine 6 5 

COj 41 vols % 

M 

18 

Chronic glomerulonephritis, terminal con- 
gestive failure 

Urea N 202 
Creatinine 15 

C02 24vo1s % 

F 

60 

Chronic glomerulonephritis, diabetes, con- 
gestive failure 2^ years 

Urea N 81 6 
Creatinine 4 6 

CO 2 36 vols % 































CliCATlNE IN 111:ART, DIAPHRAGM, AND SKELETAL MUSCLE 741 


Table II (Conimucd) 
Glomcruloncphritic Group 


Crcatitic, me per cent 

Heart Weight at 
Necropsy m Grams 

Cause of Death 

Heart 

Muscle 

Dtaphraem 

116 

312 

183 

300 

Uremia 

106 

282 

237 

525 

Uremia 

68 

— 

70 

410 

Uremia 

111 

76 

70 

320 

Sepsis 

Uremia 

82 

185 

— 

525 

Uremia 

113 

395 

246 

500 

Diffuse broncho- 
pneumonia 

101 

— 

— 

1770 

Uremia 

212 

— 


385 

Infection and 
uremia 


Table II (Conimucd) 


Renal Arterrolosderosis 


Sex 

Age 

Pnmary Disease 

Maximum Blood Chemistry 
Findings m mg per cent 

F 

48 

1 

Rheumatic mitral stenosis and insufficiency, 
hypertension, renal insufficiency, conges- 
tive heart failure 

Urea N 86 5 
Creatinine 2 1 

F 

1 69 

i 

Hypertension, hemiplegia, renal 
insufficiency 

Urea N 47 2 

F 

81 

Ulcers of leg, renal insufficiency one month 

Urea N 101 
Creatinine 4 4 

M 

62 

Rheumatic mitral and aortic disease, angina 
pectoris, congestive heart failure 7 years, 
syphilis 

Urea N 82 

Creatinine 2 1 

F 

58 

Hypertension, diabetes 10 years, congestive 
heart failure 5 years 

Urea N 87 5 

CO* 30 vols % 

M 

62 

Hypertension 5 years, hemiplegia one year 
before admission 

Urea N 155 

Creatinine 2 1 

M 

52 

Rheumatic mitral and aortic disease, anginal 
and progressive congestive failure 5 years 

Urea N 209 

Creatinine 6 

CO* 10 vols % 

F 

49 

Hypertension, cardiac enlargement, conges- 
tive failure, malignant renal hy pertension 

Urea N 50 

Creatinine 3 7 
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Table II (Continued) 
Renal Artenolosclerosis 


Creatine, mg per cent 

Heart Weight at 

Cause of Death 

Heart 

Muscle 

Diaphragm 

Necropsy in Grams 

65 

96 

107 

650 

Uremia 

198 

— 

190 

340 

Sepsis 

106 

— 

97 

350 

Uremia 

67 

— 

42 

920 

Progressive conges- 
tive ht failure 

113 

— 

97 

640 

Cerebral insult 

139 

— 

148 

500 

Uremia, recent myo- 
cardial damage 

93 

370 

210 

650 

Uremia 

151 

300 

183 

— 

Uremia 


Table II (Continued) 
Renal Obstruction 


Sex 

Age 

Primary Disease 

Maximum Blood Chemistry 
Findings in mg per cent 

F 

65 

Carcinoma of stomach with generalized ab- 
dominal metastases 

Urea N 83 3 
Creatinine 4 5 

M 

52 

Carcinoma of stomach with metastasis 

Urea N 146 
' Creatinine 2 7 

M 

54 

Carcinoma of bladder with extension to pel- 
vis, bilateral hydroureter and hydrone- 
phrosis 

Urea N 147 

F 

41 

Carcinoma of breast with metastasis, me- 
tastasis to lungs, liver, spine 

Urea N 100 
Creatinine 5,3 

M 

62 

Multiple myeloma with metastasis to ribs, 
right kidney, lymph nodes Chronic ne- 
phritis, hypertension 

Urea N 129 
Creatinine 5 3 

F 

55 

Renal tuberculosis, post right nephrectomy, 
left kidney and ureter tuberculosis 

Urea N 167 
Creatinine 7 5 

M 

69 

Chronic pulmonary', ileal, renal, ureteral and 
bladder tuberculosis, bilateral renal calculi 

Urea N 75 5 
Creatinine 2 2 

M 

35 

i 

Tuberculosis, pyelonephritis, ureteritis and 
cystitis, tuberculosis of the liver, lungs, 
spleen and prostate 

Urea N 160 
Creatinine 7 5 
C02l5vols % 

r 

40 

Nephrolithiasis, pyelonephritis, contracted 
kidney , ureteritis cy stica 

Urea N 129 

Uric acid 9 5 
Creatinine 8 7 

r 

51 

Bilateral congenital polycy stic kidney s, cysts 
of li\ cr and suprarcnals 

Urea N 260 
Creatinine 4 6 
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Table II (Coii/tiiHcrf) 
Renal Obstruction 


Creatine mg per cent 

Heart Weight at 

Cause of Death 

Heart 

Mu«clc 

Diaphragm 

Necropsy m Grams 

157 

155 

240 

250 

Uremia 

156 

223 

192 

300 

Uremia 

185 


102 

210 

Bronchopneumonia 

98 

308 

195 

330 

Left ventricular 
failure 

129 

362 

388 

300 

Uremia 

142 

297 

210 

340 

Sepsis 

113 

276 

; 210 

280 

Uremia 

87 

1 

187 

265 

Uremia 

115 


— 

550 

Uremia 

00 

— 

125 

240 

Uremia 


It appeared desirable also to study the creatine content of large and small 
heaits from uremic patients with and without heart failure For purposes 
of compai ison we also determined tlie creatine content of muscles of cases in 
whicli the heart Avas not diseased, as m renal tuberculosis and malignancies 
AVith uremia as the result of obstructive phenomena 

Findings Creatine was determined according to Rose, Helmer and 
Chanutin^^ Muscle samples were, m the majority of instances, obtained 
within 24 hours after death The material consisted of specimens of heart, 
diaphragm and skeletal muscle obtained from eight cases of uremia secon- 
dary^ to chronic glomerulonephritis, eight cases of uremia secondary to renal 
ai teriolosclerosis, and 10 cases with obstructive and destructive renal lesions 
lesulting m uremia Diabetes occurred six times, four times associated with 
glomerulonephritis and twice AVith renal ai tei lolosclerosis In the obstruc- 
tive group tliere Avere foui malignancies, one multiple myeloma, three cases 
of tuberculosis including renal tuberculosis, one Avith calculus pyelonephritis 
and one AA^ith bilateral polycystic disease of the kidneys The features com- 
mon to all Avere the existence of clironic diseases and their termination in 

^^^Though grouping is difficult because of the marked overlapping of dis- 
eases one may divide the material into the three groups mentioned aboAc 
A further classification may then be made on the basis of heart size, con- 
crestive failure, cachexial diseases and infection The difficulty of grouping 
Sie cases is increased by lack of knoAvledge of the causes of Aanations m 
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creatine content of the muscles, and of the factors involved m any given 
instance 

Most of the factors known to produce low creatine values for muscle 
weie present m one or another of our cases Muscle weakness, chronic 
disease, chronic infection, malignancy, maiked caidiac enlargement, con- 
gestive heart failuie, cachexia and infection played a part Severe acute 
sepsis, another cause of a low ci eatme value m muscle, was terminal m some 
instances 

In the group with chronic congestive heart failure the etiological basis was 
iheumatic heart disease m two cases, essential hypertension m four, and 
chronic glomerulonephritis m five All had caidiac enlargement, tlie usual 
finding in chronic congestive heart failure, irrespective of the etiological 
agent Heart weights ranged from 320 to 1770 grams The average 
creatine content of the myocardium was 106 mg per cent Although the 
creatine in the skeletal muscle amounted to 370 mg pei cent m one case, it 
was low 111 all the otheis, with an average of 218 mg per cent The 
highest figure for diaphiagm ci eatme was 237 mg per cent in one instance, 
hut the average for this muscle was 127 mg per cent A relatively high 
figure for creatine in one muscle did not mean a correspondingly high 
creatine content in another 

The lelationship of relatively small heaits weighing 300 grams or less 
to the creatine content of muscle is an interesting one Although creatine 
figures are generally low, they are considerably higher than in chronic con- 
gestive heart failure Average creatine values were 135, 266 and 203 mg 
pel cent foi myocardial, skeletal and diaphiagm muscle respectively Again, 
no lelationship existed between the creatine figures for one muscle and those 
for another The low creatine values may be explained by consideration of 
the fact that carcinoma occurred four times, advanced lenal tuberculosis 
three times, multiple myeloma, chronic glomerulonephritis and congestive 
heart failure once each in this group In addition, Vincent’s angina, sepsis 
and bronchopneumonia were also contributory factors to a low creatine 
content in several of the cases 

In the group associated with cachexia, consisting of four cases with car- 
cinoma, one with multiple myeloma, and three with tubei culosis, low 
creatine figures were obtained The creatine A^alues corresponded to those 
obtained m small heai ts Since hearts of this size were present m our cases, 
this may have been a contributory factor The average for the heart was 
133, for skeletal muscle, 270, for diaphragm, 215 mg per cent Despite 
the small hearts and the absence of chronic congestive heart failure, chronic 
cachexia resulted m low creatine findings m all the muscles studied, even 
though all these patients showed creatinine retention and uremia 

Fu e cases, including two with infections severe enough to produce gan- 
grene, died of sepsis The average creatine content was 170 mg per cent 
for the myocardium, 187 for voluntary muscle, and 143 for diaphragm In 
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two caidiacs creatine was within normal limits One of these had been in 
chronic congestive heart failure and another had had hypertension Evi- 
dently, m exceptional cases, congestive failure may not produce significant 
or actual decreases of cieatine m the myocaidium Possibly creatinine re- 
tention in these tw^o instances resulted in normal creatine values 

Four cases w'lth moderate cardiac enlargement with heart weights rang- 
ing from 385 to 550 grams had had no congestive heart failure The av- 
erage creatine values were 145 mg per cent for the myocardium, 395 foi 
skeletal muscle, and 197 for tlie diaphragm The creatine content in all the 
muscles studied w'as slightly but definitely higher than in the group m failure 
A contributory factor to low creatine values in this sub-group was the pres- 
ence of infection m two patients and recent myocardial damage m another 
Since low creatine figures have been reported in the muscles in diabetes, 
those of SIX diabetics were analyzed One had had hypertension, anothei, 
rheumatic heart disease , and four, glomerulonephritis Cardiac enlargement 
and congestive heart failure were present in eveiy one Infection com- 
plicated the course in two The average creatine figures were 108 mg pei 
cent for the myocardium, 119 for skeletal muscle, and 86 for the diaphragm 
The highest single figures for creatine in the diabetic group were 185 mg 
per cent for voluntary muscle, 107 for the diaphragm, and 212 for heart 
muscle, although in this case there had been congestive failure The range 
of heart muscle creatine in the other five cases was from 65 to 113 mg per 
cent Since all were in congestive failure, it is reasonable to expect such low 
creatine figures for the myocardium The lowest figures for muscle creatine 
in ail the groups were obtained in the diabetics It appears that diabetes per 
se IS a factor lowering the creatine reserves of muscle 

The creatine content of the normal diaphragm ranged fiom 162 to 288, 
with an average of 234 mg per cent 

Table 3 gives a cross sectional summary of the creatine findings in all 
the sub-groups and in the normal diaphragm 

Discussion 

The role of creatine in muscular efficiency has been postulated on w'ell 
established clinical, experimental and pathological evidence The more ac- 
tive and more efficient muscles in the body have a higher creatine content 
The biological difference between the right and left ventricle is confirmed b> 
different quantities of creatine in each Diseases of the heart and myo- 
cardial infarction result in diminished myocardial creatine, especially marked 
in the infarcted areas In failure the creatine of both ventricles is greatl} 
decreased Diseases affecting one side of the heart show a low'er creatine 
concentration in tliat side In the presence of low creatine concentration in 
the myocardium, heart failure is usually present In our material creatine 
concentiation of the myocardium was low. not only as the result of heart 
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failure, but apparently as part of a generalized loss of muscle creatine includ- 
ing the heart, due to chronic and wasting diseases Nevertheless, even in this 
material, in congestive failure creatine concentration of all the muscles 
studied was significantly lower than in the group without failure 

There is a well established creatme-creatmme balance m the body 
Creatine excretion for a given individual is a fairly constant quantity How- 
ever, increase in creatinine is known to cause an increase m creatine m muscle 
The highest figures for creatine m cardiac and skeletal muscle have been re- 
ported by Linegar and his co-workers ® m cases showing uremia When 
creatine saturation exceeded a ceitain level m skeletal muscle it was then 

Table III 


Average Creatine Values in Cardiac, Skeletal and Diaphragm Muscles in Various Groups 



Group 

Number 

Analyzed 

Mg per 
cent 

Cachexial diseases 

Heart 

8 

133 


Skeletal muscle 

6 

270 


Diaphragm 

8 

215 

Congestive heart failure 

Heart 

11 

106 

Skeletal muscle 

6 

218 


Diaphragm 

8 

127 

Diabetes (all were in failure) 

Heart 

6 


Skeletal muscle 

3 



Diaphragm 

4 

mmsam 

Enlarged hearts, no failure 

Heart 

4 

145 

Skeletal muscle 

1 

395 

i 

Diaphragm 

2 

197 

Hearts weighing 300 gm or less 

Heart 

8 

135 

Skeletal muscle 

5 

266 


Diaphragm 

8 

203 

Sepsis 

Heart 

5 

MM 

Skeletal muscle 

2 



Diaphragm 

4 


Normal diaphragms 


IS 

234 


iiici eased in all muscles, though not uniformly In uremia plus heart fafiuie, 
creatine concentration was much less marked However, like Herrmann and 
his co-workers,^ we did not find maiked creatine concentration in the muscle 
in uremia even when creatinine was gieatly elevated in the blood. In the 
absence of failure the creatine of the muscles was higher than in cases 
showing failuie This difference may be due to the fact that Linegar and 
his co-workers ® studied a different type of patient They had only five 
cases of uremia and six of uremia with congestive heart failure We had 26 
patients with uremia of w'hom 11 had congestive failure Their material was 
derived from young people, ours was chiefly from patients of advanced age 
with se\ere chionic diseases 
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Evaluation of the entire senes shows that hearts in failure had an ex- 
tremely low average myocardial creatine content, 106 mg per cent, and only 
one had 212 mg per cent The enlarged hearts without failure had a slightly 
higher myocardial creatine content, 145 mg per cent The myocardial 
creatine of the diabetics was extremely low, as was to be expected, since 
they were all in failure, and the average of 108 mg per cent corresponds to 
the average of the cases in failure Cachexial diseases yielded an average 
of 133 mg per cent, but some of these were also in failure Hearts weigh- 
ing 300 grams or less had an average myocardial creatine content of 135 mg 
per cent which may be due to coexistent chronic diseases including malign- 
ancies and tuberculosis Septic cases showed an average myocardial creatine 
of 170 mg per cent, the highest in the entire series 

Creatine in skeletal muscle showed marked variations Cachexia, with 
an average of 270 mg per cent, caused considerable i eduction Congestive 
failure caused even further reduction to an average of 218 mg per cent 
Diabetes plus congestive failure caused a reduction to 119 mg per cent, in- 
dicating the role of diabetes, per se, in lowering creatine reserves Sepsis 
caused a reduction to an average of 187 mg per cent in skeletal muscle 

In cachexias the creatine content of the diaphragm was only slightly de- 
creased, 215 mg per cent, while it was greatly reduced in the myocardium 
In congestive failure the creatine of the diaphragm, 127 mg per cent, was 
markedly decreased In the diabetics 86 mg per cent were present in the 
diaphragm This figure, the lowest for the diaphragm m all the groups, 
was not surprising since congestive failure and diabetes both played a role in 
decreasing the creatine content In large hearts without failure the creatine 
value was 197 mg per cent, a relatively high figure In sepsis the average 
creatine of the diaphragm (143 mg per cent), as well as that of skeletal 
muscle, was particularly reduced, though the heart suffered less It is evi- 
dent, therefore, that creatine storage in one muscle system is essentially in- 
dependent of that in another However, when creatine reserves were greatly 
depleted in one system, as in congestive failure and in diabetes with congestive 
failure, they were also greatly depleted m all other muscle systems 

The low creatine figures in all types of muscle and especially in the left 
ventricle m heart failure may be due either to greater breakdown of creatine 
or to inadequate resynthesis of this compound The increased accumulation 
of lactic acid in heart failure may prevent the proper resynthesis of creatine 
and thus contribute to low creatine values and to the continuation and aug- 
mentation of heart failure A low creatine reserve persists m diabetes, as 
shown in this study and by the work of others,® but it is as yet impossible to 
determine tlie responsible factor 

On the basis of Lmegar’s® work it might haie been assumed that the 
marked nitrogen retention which was present in all our cases would result 
in creatine retention in all types of muscle We did not, liowei er, find this to 

be the case 
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The findings presented in this study show a low creatine reserve in cases 
of creatinine retention associated with uremia Creatine storage may be 
depleted or retention offset by congestive heart failure and wasting diseases, 
despite marked creatinine concentration resulting from uremia 

> 

Summary 

1 Creatine determinations were made on the diaphiagm, heart and 
skeletal muscles of 26 patients with uremia Despite marked creatinine 
retention associated with uremia the creatine was greatly i educed in all 
Ihe muscles studied 

2 In uremia associated with chionic congestive heait failure creatine 
concentration was greatly reduced in all the muscles studied It appears that 
congestive failure, diabetes and terminal acute infections cause marked losses 
of creatine m excess of the possible increase in creatine resulting from 
creatinine retention There was no parallelism in creatine loss in heart, 
diaphragm and voluntary muscles, but when creatine reserves were extremely 
low in one muscle, they were also greatly reduced m other muscles 

3 Since the lowest figures for the entire series were obtained in the 
SIX diabetic patients, who happened also to be in failure, it appears that 
diabetes is a contributory factor to the reduction of the creatine reserves of 
all muscles 

4 Patients with enlarged compensated hearts had less marked losses of 
creatine in heart, diaphragm and skeletal muscles The loss of creatine re- 
serves appears in these cases to be due to chronic disease, despite the nitrogen 
retention The 10 cases with hearts weighing 300 grams or less, and the 
eight cases of cachectic diseases showed similar findings The low creatine 
content in these patients is piobably also the result of dironic disease 

5 Creatinine retention in uremia may be expected to cause retention of 
creatine in muscles and some workers have leported the highest figures foi 
muscle creatine in uremia Our results, however, do not corroborate these 
findings 

6 Fifteen normal diaphragms were analyzed The average cieatme 
content of this muscle was 234 mg per cent In chronic diseases and con- 
gestive failure, especially in diabetes, the concentration of creatine was greatly 
reduced m the diaphiagm as well as in other muscles 

1 
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OBSERVATIONS ON THE COMPARABLE EFFECTS OF 
PROTAMINE ZINC AND REGULAR INSULIN 
IN DIABETIC PATIENTS FOLLOWED 
OVER A PERIOD OF YEARS 

By Elaine P Ralli, M D , Harold Brandaleone, M D , and 
Harry D Fein, M D , New York, N Y 

In a previous study’^ we reported observations on 20 patients with diabetes 
inellitus who were followed for periods while on regular insulin and who wei e 
then transferred to protamine zinc insulin and observed for periods of eight 
to 14 months In tins group of patients it was found that four never reacted 
favoiably to protamine zinc insulin, and that after eight months five patients 
had to be returned to regular insulin alone because of the tendency for the 
occurrence of severe insulin shock or uncontrolled glycosuria Of the re- 
maining 11 patients of the group eight requiied both regular and protamine 
zinc insulin, while three were adequately controlled on protamine zinc insulin 
alone Since that report, which was published in 1938, we have continued to 
observe most of these patients and have studied an additional number of 
patients We are now reporting a group of 34 patients who were kept undei 
obseivation continuously for periods of from one to five yeais 

During the past five years theie have been a great many repoits on the 
use of protamine zinc insulin in diabetes In a review by Wilder et al ® m 
1940, It was pointed out that the most successful use of protamine zinc in- 
sulin is in patients with the milder forms of the disease In contrast to this 
statement is the opinion of Tolstoi and Weber ® who have treated patients 
with one large dose of protamine zinc insulin daily and disregarded the degree 
of glycosuria as long as there were no ketone bodies present in the urine 
These two opinions probably lepresent the extreme views regarding the use 
of protamine zinc insulin 

We aie reporting only patients whom we have observed constantly at 
regular intervals in the clinics for years The diets of these individuals weie 
not significantly changed at any time during these observations so that a fair 
idea of the effect of the protamine zinc insulin therapy, as compaied with the 
effect of legular insulin therapy in a previous period, could be evaluated 

Procedure 

riiese subjects weie all patients attending the diabetic clinics of the Thud 
(New York Univeisity) Medical Division of Bellevue Hospital or of the 
Xew York University College of Medicine Clinic The patients visited the 

* Rccci\i.d for publication June 4, 1941 

Trom the Diabetic Clinics of the Third (New York Uni\crsity) Medical Division of 
HilUviie Hospital, and the Diabetic Chines of the College of Medicine, Nu\ York University 
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cbmc at regular ^ntcr^aK ^\lm'•ll Aariul fioni two to foil i weeks All llic 
patient*^ anaKwl '>pctjnieiis of uiine daily at home and hi ought sucii leports 
to the clinic \ unite analxsis wa'^ done in the clinic at each visit. If hos- 
pitaliratioii w.is nccessir), the patients were hospitahrcd on the wards of the 
'Phird (N’ ^ U ) Medical Division of Relle\uc Hospital, and any therapy 
they receixed xxas under the direction of the same gioiip of physicians during 
the jTcriod of this sitidx 

In table 1 is gixen the sex, age and total period of obseixation of each of 
the 3-1 patients The ages xaried from 1-1 to SI , theie xx’cre 14 males and 20 


Tanur I 



Xkt 

Sex 

Onset of Uiibcto 



! 

1 tar 

Ast 

1. L M 

46 

female 

1931 

36 

2 BS 

55 

female 

1930 

44 

^ F.K 

i 42 

male 

1934 

35 

•I nM 

45 

male 

1933 

37 

5 ML 

39 

female ! 

1924 

22 

6 RR 

14 

female 

1935 

8 

7 BC 

38 

female 

1931 

28 

8. SL 

28 

female 

1924 

11 

Q. DM 

17 

female 

1933 

10 

10 TK 

12 

male 

1928 

29 

n JG 

21 

male 

1933 

13 

12 SC 

36 

male 

1934 

19 

n NJ 

38 

male 

1929 

27 

14 SR 

75 

male 

1920 

54 

IS VK 

21 

male 

1928 

8 

16 HS 

81 

female 

1923 

63 

17. M r 

SI 

female 

1928 

38 

IS J K 

28 ! 

male 

1939 

26 

19 SP 

16 

female 

1936 


20 PM 

IS ’ 

female 

1939 

16 

21 

31 1 

male 

1938 

28 

22 EP 

45 

male 

1931 

35 

23 SL 

24 

female 

1935 

17 

24 MC 

41 

female 

1933 

32 

2S MS 

75 

male 

1919 

S3 

26 MA 

19 

female 

1937 

IS 

27 ER 

25 

female 

1935 

19 

28 ^ A 

16 

female 

1935 

10 

29 VR 

23 

female 

1936 

18 

30 A E 

62 

female 

1938 

59 

31 GG 

22 

female 

1930 

11 

32 JH 

34 

female 

1939 

32 

33 SP 

31 

male 

1939 

29 

34 ND 

48 

1 

male 

1932 

1 

39 


females The majority of the patients had had diabetes for about nine 
years and all but txvo of them were severe diabetics 

In table 2 the data on these patients, during the periods on regular insulin 
and during the periods on protamine zinc insulin, are given 

We are not of the opinion that it is absolutely imperative completely to 
control glycosuria in patients with diabetes, but neither does it seem to us that 
It IS xvise to alloxv unrestricted glycosuria xvhich usually is sooner or later at- 
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andcci In Kns of nt'iglu nncl a Iciulenc) lo ketosis In this group our efifoit 
was to keep each paUent modciatcly sugai-fice, lo maintain his body weight, 
and to pi oxide him with a diet that was adequate foi his daily needs In- 
Mihn was gixen in sunicicnt doses to accomplish these icsults 

In divcussjng the cfiocts of protamine 7inc and rcgulai insulin on this 
group of piticMils. the cnteiia that we have used to indicate impioxement on 
jnotamine /me insulin are. (1) a smaller number of injections daily, (2) 
improxemcnt m the geneial clinical condition of the patient, such as gam m 
weight , (a) a decrease m the number of units of insulin lequired daily 

Anal\'-i« of the cases reported in table 2 shows that nine of them (I, 6, 
S. 9. 12, 14, 15, 18 and 19) did not nnpiox'c xx’ith protamine xmc insulin, 
and m fact did poorlx on it so that the} were letuined to regulai insulin 
alone. .Six of the nine cases who did not do well on protamine zinc insulin 
weie kept on this insulin for pciiods xarymg from 9 to 21 months The 
other three were gixcn a trial m the hospital foi periods of one or txvo months 
The difiicult} m most of these cases was sex'crc insulin shock This occurred 
regardless of the tunc the piolamine zinc insulin was gwen and was severe 
enough to cause unconsciousness The other most annoying symptom xvas 
intense headache 

The course of the diabetes m these nine cases since their return to regulai 
insulin has been obserxed for periods xarxmg from 10 to 62 months Txvo 
of these patients (cases 1 and 18) arc not well controlled on regular insulin 
These patients are not coopcratix'c, and it is impossible properly to evaluate 
the cflcct of either type of insulin One patient (case 9) has developed 
tuberculosis and this has somcxvhat influenced her insulin requnement, but 
xx'hile under our obserxation she xx’as xxell controlled on regular msulm 
The other six patients hax'c been conti oiled on regular msulm In case 12 
numerous adjustments of the dose of msulm have been required as the 
patient is going tin ough the period of adolescence, and under these circum- 
stances it is quite usual foi the msulm requirement to x^ary somexvhat Four 
patients (cases 4, 13, 23, and 32) did no better on protamine zme msulm 
than they had done on regular msulm One patient (case 5) did well on 
protamine zinc msulm alone for almost four years but then became difficult 
to control and xvas finally returned to regular msulm This disposes of 14 
of the cases studied 

The other 20 patients may be considered to have done better on a com- 
bination of protamine zinc msulm and regular msulm than on regular msulm 
alone and among these some did much better than others Examples of 
those xvho did really xvell on protamine zinc msulm were Case 2 m which 
four doses of regular insulin xvere required daily , for the past 56 months one 
dose of protamine zinc msulm has sufficed Case 7 , which showed good 
control by regular msulm, but on piotamme zinc and regular msulm the 
patient needs to take msulm only once daily m two injections Case 10, 
m wdiich pernicious anemia xvas a complication The patient required regular 
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insulin three times a day, but now takes one dose of regular and one of 
protamine zinc insulin and is well controlled Case 11, m which the require- 
ment was four doses of regular insulin daily The patient is now controlled 
on protamine zinc and regular insulin given twice a day Case 16, m which 
control is now maintained by protamine zinc insulin alone Cases 20 and 
21, patients who were never treated with regular insulin alone but who have 
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Cii \UT 1 Graphic representation of the course of diabetes mellitus in Case 5 while being 
treated with regular insulin and while under protamine zinc insulin thcrapj’^ 


done V cll on a combination of protamine zinc and 1 egular insulin Case 22, 
in which tw'o doses of regular insulin were foimerly required and the diabetes 
now' is controlled on one dose of protamine zinc insulin Case 24, in w'hich 
tlic patient is bettei controlled on the combination of protamine zinc and 
regular insulin than she was on regular insulin alone Cases 25 and 28 
which deinon‘;tratc control by few'er injections of protamine zinc insulin 
alone Case 30, satisfactoiy continued treatment by protamine zinc insulin 
alone Case 31, improved control by protamine zinc and regular insulin as 
toinpared with regular insulin alone Case 33 m w'hicli the patient has done 
V ell on jirotaminc nnc and 1 egular insulin 
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Of ihc''C 20 MX li.oc been well coiUi oiled on piolannnc zme in- 
Milm alone 'I'lic lesl luvxe uxjinred lonihm.itions of piol.uiiinc zinc and 
legulai in'?nlin 

rsstov 

I'lom tln«5 group of ol patients. iimH of ^\holn li.oc been under obsei- 
\ation for an a\eragc of foui .ind onc-balf }cars, one gets a fair idea of 
the course of diabetes a< influenced b\ icgular and prolamine zme insulin 
The cases that sboned the most striking impioiement on piotamine zinc in- 
sulin arc those that can be handled with one dose of the latter daily Tins 
ohMoush IS much more coincnienl foi the patient In the majority of the 
cases, howexer, it is apparent that protamine zinc insulin alone is not suf- 
ficient to contiol the ghcosinia, and it becomes nccessar}' to use a com- 
hinalion of protamine zinc and regular insulin In some of these eases this 
combination is an improxcmcnl on the use of icgulai insulin alone, m olheis 
the control of the diabetes is no better on the combination than on the regular 
insulin alone In the latter event one wonders whether there is any point in 
using protamine zinc insulin 

Some eases appaienlly do not respond w'ell to the use of piotamine zme 
insulin These patients arc almost nn ariably severe diabetics and often may 
not be well controlled on regular insulin, due to a lack of cooperation on the 
part of the patient 

In using protamine zinc nisulm in the treatment of diabetes some patients 
will respond better than others, and it is inteiesting to note that some patients 
do very w'cll on protamine zinc insulin for a period of years and then for some 
reason or other seem to require more regular insulin, or protamine zinc insulin 
has to be abandoned altogetliei It is possible that this is due to lack of 
absorption of the prolamine zme insulin Many patients have complained 
that they ha^ e found it increasingly difficult to find a place to inject protamine 
zinc insulin after this insulin has been used foi years 

As a result of our obserx^ations ovei the past six yeais it is our policy to 
try patients on a combination of protamine zinc and regular insulin, ar- 
ranged in such a way that the patient xvill not have to take insulin more 
than twice daily Our effoit is to reduce the number of doses to a minimum 
w'hich w'lll control the patient’s diabetes sufficiently well so that he does not 
lose weight and is capable of doing his work In cases where patients have 
required frequent doses of regular insulin we have endeavored to use the 
combination of protamine zinc and regulai insulin and, as the results show 
m these 34 cases, this has been possible in about 60 per cent of the cases * We 
have learned also that in using protamine zinc insulin one must adjust it to 
the needs of the particular patient It is our impression that not more than 
40 units should be given in one dose It seems as if larger doses than this 
are not correspondingly effective One of the most effective methods of 
using protamine zinc insulin is m patients who have previously required a 
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dose of regular insulin late at night in order to remain sugar-free through 
the night In such cases, as pointed out also by Martin et al ,"* by giving a 
dose of protamine zinc insulin at supper time the glycosuria which occurs at 
night, and often is the cause of nocturia, is avoided 

Several of the patients in this study were hospitalized at times because 
of some intercurrent infection During the period of infection it was ob- 
served that the patients did better on regular insulin alone than on com- 
binations of regular and protamine zinc insulin Two outstanding examples 
were cases 2 and 13 In case 2 the patient suffered from clironic gall-bladder 
disease and during acute attacks which required hospitalization it was found 
necessary to treat her with regular insulin every two hours to control the 
glycosuria and the ketosis In case 13 recurrent rectal abscesses raised the 
patient’s insulin requirement and it was necessary to give him regular insulin 
every three hours during the acute period to prevent ketosis and control the 
glycosuiia It is our feeling that during the period of an acute infection it 
IS wiser to use regular insulin alone as it is easier to control the glycosuria, 
and as the infection subsides there is no dangei of insulin shock as from an 
overdose of protamine zinc insulin 

Some of the divergence of opinion as to the efficacy of protamine zinc 
insulin in the tieatment of diabetes possibly results from the fact tliat the 
patients have not been under observation for a sufficient period of time, and 
often are not seen by the same obser^er dm mg varying periods of the disease 
The fact that the diabetic patient is well controlled on protamine zinc insulin 
for some time and then goes through a period in which he does not respond 
so well may be due to several factois First among these may be poor ab- 
sorption of the protamine zinc insulin Second may be the occurrence of 
intcrcurrent infections which always tend to inciease the severity of the 
diabetes Third is the possibility that the patient may not be adhering to 
his diet It has seemed to us that the best policy is to adjust the insulin, 

whether it is protamine zinc or regular insulin, to the patient’s needs It 
does not seem to us that one can assume too dogmatic a point of view, as it 
IS obvious that when the diabetic patient is observed for a sufficiently long 
period theie will be times when his insulin lequirement will change, and at 
thc'^e limes it also seems that the type of insulin best suited to his needs may 
change On the Avhole, the most efficient method of using protamine zinc 
insulin IS as a supplement to regular insulin. Its more prolonged action 
makes it possible m some cases to omit the midday and night injections of 
regular insulin, and this action also tends to stabilize the patient’s carbo- 
hydrate metabolism 


Summary 

A group of 34 diabetic patients obser\ed on both regular and piotamine 
/me insulin is reported The average period of obser\ation was four and 
nnc-half \cars Of these patients, six were well controlled on protamine zinc 
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insuhn alone, 1*1 ciul he! lei on comhinalions of piotannnc /me .incl icgulai 
m<ulin than on icgnlai inMilin alone Ticatmenl ^\lth jnolannnc /me m- 
"ulin wa'' inerkcinc >\ith nine of ihc palienl*. and llic}' \\cio ictnrnccl to 
rcijulai ni'^nlin alone, on nincli llie} ncie cfjnliollcd Foin p.iticnts did as 
well on icgular 111^.111111 alone as the\ did on coinbinations of prolamine zinc 
and regular insulin. One jialieiU who had been tiealed wnlh prolamine zinc 
m«:iihn alone for almo'.l foiii \tais became impossible to control and it was 
iitcescar} lo retm n her 10 regular insulin 

It IS felt that a combination of protamine /me and regular insulin is an 
cfTectivc w.a> of eonti oiling gl\cosuria m the diabetic patient, but it is im- 
portant to reah/c that such pioccduic maj h.nc to be altered during pciiods 
of acute infection 
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CONVULSIONS IN PAGET’S DISEASE; ELECTRO- 
ENCEPHALOGRAPHIC OBSERVATIONS 


By Joseph A Mufson, M D , and Paul Chodoff, M D , 

New Yoik, N Y 

Recfnt electroencephalogiapliic studies have thrown new light on the 
([uestion of hereditary factors in epilepsy Evidence has been presented 
which not only substantiates the long accepted view as to the importance of 
heredit}’’ m idiopathic epilepsy but also tends to break down the distinction 
which until now has divided convulsive states into idiopathic and sympto- 
matic varieties Strauss, Rahm, and Barrera,^ and Lowenbacli® have 
demonstrated an increased occurrence of cerebral dysrhythmia among sup- 
posedly normal relatives of epileptics Lennox, Gibbs and Gibbs ® obtained 
abnormal tracings in 60 per cent of the relatives of 94 patients with convul- 
sions and cerebral dysrhythmia, and found that dysrhythmia occurred as fre- 
quently among the relatives of patients with symptomatic epilepsy as among 
relatives with the idiopatliic variety In a control group of 100 persons who 
had no near relatives with epilepsy, 10 per cent had abnormal records These 
workers have concluded that cerebral dysrhythmia represents visible evidence 
of a constitutional predisposition to epilepsy or some allied disorder, and that 
ihe dysihythniia of epilepsy is inheritable. 

Recently two patients with convulsive seizures beginning late in life came 
under our observation Both were found to have osteitis deformans with 
nuoKemcnt of the skull Careful study failed to reveal in either case any 
other associated disease which could account for the seizures The occur- 
lencc of convulsions in the son of one of the patients led us to investigate 
the electi oencephalographic findings in these patients, in five other cases of 
Paget’s disease in the hospital, and in all available near relatives 

iNrnupRETAiiON or Electroencephalographic Records 

The electroencephalographic abnormalities which have been found in 
tMscs of epilepsy may be considered in regard to first, the spontaneous trac- 
ing, and second, the effects of hyper\entilatioii Gibbs and Gibbs'* feel that 
the oceuriencc of altcinating slow wave and spike activity is diagnostic of 
petit iiial and that there is a definite difference between petit and grand mal 
tiacinge, the latter being marked by the occurrence of abnormally slow or 
fast \\aves in intcrseizuie periods The “crescendo burst of fast waves” 
\\hieh they find during actual grand mal seizures are laie m their interseizure 

* Recti\e<l for publicatio!) ,\ugusl 9, 1941 

I ro!n tilt Neuropil jswlogj and Neurological Dnisions, ^^ontef^orc Hospital, New York 

Work done wiU) iltc assistance of the Frances and John L Loeb Foundation in inenior> 
"I \rtluir lAbnnn 
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rccouls '1 lity conMtki findinji;*' <hiiinf^ Injici vcnlil.ition as of limited 
\ahie m the elect rocnoepliaiomaiiliie tliajjnosis of cpilcps\ 

In this lalioialoi), c\pentm.e with a laijie iminliei of clinieall) diagnosed 
epileptic*? ha> shown that the occuirence of hursts of liigh amplitude slow 
waxes without pieceding giadnal ‘>Iowing. usualh of a 3 per second fie- 
qnenc>k and with or without intcrspeived spikes, is also a ehaiacteiistic fcatuie 
of the con\ul‘?i\c Mate whether of the petit oi giand inal type It is furthei 
felt that on the basis ot compaiison with maiu normal controls, the appeal - 
ance of such wa^cs dm lug or after incasiiicd pciiods of deep over-centilation 
(180 seconds) is of defmilt diagnostic significance m epilepsy 

In the records discussed in this paper, both the spontaneous and h}per- 
\tntilation portions weie caiefulK cNamincd foi an} of the abo\e mentioned 
abnormalities 


Case Ri coins 

1 S G a 45-\ car-old white man, w'as admitted to Montefiore Hospital on 
ltil\ 31, 1940, complaining of ejnsodes of unconsciousiicss of six yean,’ cluiation His 
health had been excellent up to the onset of his present illness He was niarued and 
had one child, a the year old son, who on two occasions in the past two yeais had 
tieen ob‘-er\ed to ha\e attacks of generalized twitchings with unconsciousness The 
bo\ was rtcening daily jihenobarbital medication The patient’s wife had never had a 
coiiMilsion and there was no other liistorj of epilcps\, migraine, chorea, or allied dis- 
orders in the famih There was no background of alcoholism Three months befoie 
his first convulsion the patient was in a brawl and was beaten about the nose and 
t\es His face wms discolored but there was no loss of consciousness and no con- 
fusion There were no headaches or dizziness following this episode and no apparent 
disabilit} The first seizure consisted of a tw'o minute period of unconsciousness 
Since that time, he has had repeated attacks occurring at mten^als of 30 to 90 days, 
witli their frequency increasing during the past two lears There is no aura preceding 
the seizure, which may occur either dunng the daj oi night In the attacks which 
liaie been obsened recenth the body becomes rigidly arched and the face twitches 
At times tliere is biting of the tongue and drooling of saliva Neither generalized 
nor local clonic moi ements have been observed 

Physical EvaimmUon The patient ivas a short, ratliei plethoric white man who 
did not appear ill His head was somewhat cnlaiged but not unduly so His hat size 
had increased from 714 to 7Vi in the past yeai General examination revealed no 
abnormalities and the neurological status was completely negative Carotid sinus 
pressure had no perceptible effect 

Laboratory Data A roentgenogram of the skull revealed numerous circular 
areas of bone condensation in the fronto-parietal region The appearance was typical 
of osteitis deformans In roentgenograms of the pelvis tlieie was marked bone con- 
densation in the right sacro-iliac synchondrosis also considered to be due to Paget’s 
disease On August 11, 1940, an air encephalogram w^as made and revealed only slight 
dilatation of the lateral and third ventricles Blood phosphatase level was 31 
Bodansky units (normal level 4 to 6 units) Blood calcium and phosphorus were 
witlnn normal limits The glucose tolerance test was normal There were no ab- 
normalities of the spinal fluid 

Elcctrocncephalogiaphy (Figure 1 ) In tlie spontaneous record tlie pre- 
dominant alpha activity was of 10 per second frequency, the beta of 18-24 per second 
In addition, there were low voltage slow' w’aves and fast spike activity appealing in 
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bursts Duiing foui hypei ventilations, the patient developed outbuists of high 
amplitude, tliiee pei second waves in all leads Ihcse continued to appeal foi some 
time aftei cessation of ovei -ventilation 

Case 2 N L, a 63-j'cai-old white salesnicin, was admitted to Montefioie Hos- 
pital on Februaiy 16, 1941 because of fainting spells of six months’ duiation His 
birth and eaily life weie uneventful except for constant headaches between the ages 
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Spontaneous 







ByperventUation 

I 1 

1 Seo* 

Fig 1 Tracings from patient, S G, son, and wife The spontaneous record of the 
patient shows an abrupt transition from normal to high amplitude, spike activity The hypei - 
ventilation record shows two outbursts of high amplitude, three per second waves with sug- 
gestive spike formation in the first Typical wave and spike configurations are shown in 
both the spontaneous and hyperventilation records of the patient’s son who has clinical epi- 
lepsy The spontaneous record of the patient’s wife shows slight disorganization In the 
hyperventilation record is shown a prolonged burst of high amplitude, three per second 
waves 


of 10 and 14 which necessitated Ins leaving school At 14, the headaches ceased 
spontaneously and did not recur until the present illness Beginning at the age of 30, 
the patient noticed a gradual and progressive increase in the size of his head At the 
age of 30 his hat size was 7^, at present a size 8% is too small foi his head The 
changes have been more pronounced during the past year For the past 20 years, 
there has been a gradual diminution in hearing in the left ear Four months befoie 
admission he developed progressive loss of hearing in the right ear so that at pi esent 
he IS almost totalh deaf After 1932, he noticed a decrease m visual acuity His 
pi esent complaints date back to six months before admission w'hen he developed 
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<h//ino'-s and i.unttnt; vpLlis nrcuiiini; .ihonl nmc c\cn llitec to font weeks 
llich .itt.ick i)i MiKojit mine on (hitini; the (ki\ ulnlc the ])attcnt was walkiii}; on the 
street and wa>5 prite»ltd l»^ sexird tinnntcs of th?/iness dining winch sunonndnig 
ohiuis senntd to iiiom dxml him lit would then cnddenlj lajisc into nnconscionsness 
loi a j*eiiod of two to thiee minutes Upon awakening, tlieie w.is complete amnesia 
for the e\ont \t times, the entire attack consisted oiiK of tlie piodromal vertigo 
Comcidtnt with the fainting spells the piticnt de\ eloped “shooting pains” in the 
temples wliuh radiated posioiiorlj to the occiput h'lvc months before admission, he 
noted the onset of dull atliing pains in his knees, hips elbows, thighs, and back In 
addition to the fainting spells which ha\e been dcsciihed the patient had one gen- 
erali/cd con\nl«i\e sei/tne in his home on Thanksgiving Da\, 1940 There was no 
\eitigo preceihng this attack \ccording to Ins wife, who witnessed the seizure, there 
were imoluntarv clonic moscmcnls iinohing the face and all estreinities Tlieie 
was no frothing at the mouth and no incontinence He w.is unconscious foi a pciiod 
of two to three minutes 

Physical niawinafwu Jhe patient was a t.ill, well-dc\ eloped white man in no 
acute distress The head was inarkodK enlaigcd and presented prominent paiietal 
bosses, 'Ihc circumference was 06 centimeters The heart was shghtl> enlarged to 
the left Blood pressure was IIS systolic and SO diastolic 'Ihc pulse rate w’as 68 per 
minute and auricular fibrillation was present There was a systolic apical murmur 
The periphcr.il \essels were model .itch sclerotic Carotid sinus stimulation produced 
no deinonstrahlc effect 

Neurological Eiatmtialiou Ihe tendon reflexes in the upper extremities were 
hjpoactnc There was a dcfcctiic plantar response on the left but no pathological 
reflexes Smell was impaired bilatcralh , light moie than the left Iherc was a 
right diiergeni strabismus w'lth crossed diplopia on looking to the right Vision in 
the right eje was reduced to , the right visual field showed an irregular constriction 
The right optic nene head appeared lemon-jellow in color There w'as evidence of 
retinal arteriosclerosis Hc,irmg was markcdlj impaired bilaterally wnth almost com- 
plete deafness on the left Ihcrc was diminution of both bone and air conduction 
Ihe audiometer test reiealed marked nnpairincnt of perception of the higher 
notes indicating bilatcial nerve deafness 

Laboiatory Data The urine and blood count were noiinal Blood phosphatase 
lei el W’as 55 Bodanskj units A spinal tap revealed an initial pressuie of 153 mm 
of fluid W'lth normal manonietnc alterations on test The total piotein w'as 51 mg per 
cent Blood and spinal fluid serologj w’crc negative An electrocardiogram show’ed 
left axis de\ lation and auricular fibi illation Caloric testing showed complete absence 
of response on the right and slight response on the left Roentgenograms of the skull, 
spine, and pelvis reiealed bon} changes typical of Paget’s disease 

Elcctroenccphalogiaphy (Figure 2) In the spontaneous record there was 
very little alpha activity and this w'as of 12 per second frequency There was a large 
amount of beta activity In some places, waies of increased amplitude suggestive of 
spikes, and irregular slow w’aves of varying amplitude and frequency appeared Both 
during and after hypeiientilation, there weie outbursts in all leads of high amplitude 
three per second w'aves 


Comment 

A review of the literature leveals that convulsions are not a common 
accompaniment of osteitis deformans In his original description in 1876, 
Sir James Paget “ expressed surprise tliat “the mind remains unaffected even 
ivhen the skull is hugely thickened ” Mane " describes a case exhibiting 



766 


JOSEPH MUFSON AND PAUL CHODOFF 


fugues, epileptic attacl<s, and diabetes insipidus In addition to having 
osseous disease this patient was a chronic alcoholic Cahane and Cahane ® 
report a case of epilepsy associated with Paget’s disease occurring in a young 
woman In a series of 34 cases of osteitis deformans with neuropsychiatiic 
complications Kay, Simpson, and Riddoch ” describe one with generalized 
convulsive seizuies Kasabach and Gutman,^" wiitmg on osteopoiosis cir- 
cumscripta, which they consider a variant of osteitis defoimans, report out 
of 20 cases one m Avhich generalized convulsions occui i ed Gruilthal and 
Nonne state that epileptic attacks occur m Paget’s disease but give no 
examples m their own material Many other i eports on the neuropsychiatric 
complications of this disease (Wyllie,^® Gregg, Schwarz and Reback,^® 
Moynan,^® and Kaufman although desciibmg cranial nerve involvement, 
cord compression, and mental changes, do not mention convulsions as a 
symptom Gutman and Kasabach,“ in an analysis of 116 cases, and Sugar- 
baker,^® m 5 1 cases, do not report convulsions 

Since cranial osteitis deformans does not cause convulsions in a majority 
of cases, how then are we to explain the occurrence of seizures in some cases 
of this disease m which there is no other adequate explanation ^ The work 
of Lennox, Gibbs and Gibbs ® suggests that epilepsy, both the “idiopathic” 
and the so-called “symptomatic” varieties, rarely occui s without an inherited 
predisposition In both oui cases convulsive seizuies began long past the 
usual age of onset of idiopathic epilepsy, and in neither of them is there any 
evidence of focal brain disease Electroencephalographic tiacings reveal in 
both the diffuse cerebral dysrhythmia seen m epilepsy and allied conditions 
It may be that the postulated inherited piedisposition in these patients is of 
such low intensity that under ordinary circumstances their lives might have 
been passed without clinical expression of their epileptic tendency It re- 
quired the intervention of a precipitating factor, in this case Paget’s disease, 
to allow the convulsive explosion to break through 

In order to further investigate the validity of this hypothesis of hereditary 
predisposition, electroencephalographic tracings were obtained of the available 
near relatives of our two patients The only child of S G (case 1) is of 
particular interest since he is known to have had two episodes of generalized 
twitchings with loss of consciousness The record of this boy revealed 
frequent spontaneous outbursts in all leads of three per second waves and 
spike formations (figure 1) For the sake of completeness a record was 
obtained of the child’s apparently noimal mother, the wife of S G Al- 
though the spontaneous record was witliin normal limits, both during and 
after hyperventilation there were outbursts of high amplitude, thiee per 
second waves (figure 1 ) The three members of this family tlius provide a 
cogent example of the different ways in which hereditary predisposition and 
pi ecipitating factors may interact In the case of S G an inherited predis- 
position plus an exogenous factor resulted in clinical epilepsy His wife, 
with a probable mild predisposition and no exciting cause, escaped oveit 
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m.uuiesialion^ I'lic child of this union, the \Ktnn of a double inheritance, 
developed flank cpileps\ c.uK in hfi 

*1 he two children of X L (c.isc 2), iieithei exhibiting clinical evidence of 
epilcp'!}, weic aKo ‘.uhjccted to electroencephalograph} (figure 2) The 
record of the daughlei, aged 35. showed some spontaneous slow’ w-aves and 
an alteriiatiiig fast and slow rhythm During hypcr\cnlilation there ap- 
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Fig 2 Tracings from patient, N L, daughter, and son The patient’s spontaneous 
record shows disorganization with waves of increased amplitude suggestive of spikes and 
some irregular, slow activitj- Durmg hyperventilation, an outburst of high amplitude, slow 
wates IS shown The spontaneous record of the daughter shows abnormal slow activity 
In the hyperventilation record an outburst of high amplitude, slow waves is illustrated 
Such outbursts, however, were relatively infrequent during the over-veiitilation period The 
spontaneous record of the son is normal The ma\.inium change occurring after 180 seconds 
of hypers entilation is shown 

peared a few' bursts of high voltage thiee per second waves m all leads The 
tracing of the son, aged 31, was within normal limits In this family, the 
daughter’s borderline record may or may not be evidence of a transmissible 
factor 

To eliminate the possibility that cranial osteitis defoimans per se may 
produce a diffuse cerebral dysrhythmia, electroencephalographic records were 
obtained on five other cases of Paget’s disease present in the hospital for 
various non-neurological complaints including cardiac decompensation, frac- 
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lure of the femur, and one with syphilis and optic neuritis The ages of 
four of the five ranged fiom 58 to 84, the fifth was 40 years old In none 
was there a personal or family histoiy of convulsions The tracings dis- 
played such abnormalities as slowing of alpha activity, and inconstant slow 
waves of four to seven per second frequency not appearing m all leads The 
patient with optic atrophy of the right eye showed alpha activity of increased 
amplitude on the right side, and numerous slow waves of six to seven per 
second frequency originating from the right occipital region Neither 
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x 
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1 See. 

Fig 3 Tracings from one of the five cases of Paget's disease without convulsions, and 
from his son and daughter All spontaneous records are normal In the records of the 
patient and his son there is very little change during hyperventilation, m the daughter's 
record, only the gradual development of irregular, slow activity is shown 

spontaneously nor during hyperventilation did any of these tiacings remotely 
resemble a diffuse cerebral dysrhythmia Hyperventilation, in contrast to 
the first group of cases, while causing some gradual slowing, failed to pro- 
duce outbursts of three per second waves (figure 3) The records of four 
childien of two of the patients in this latter group were obtained and all were 
within normal limits 

Although no final conclusions can be drawn from a series of this size, it 
IS noteworthy that none of these five patients displayed electroencephalo- 
graphic evidence of tlie cerebral dysrhythmia seen in epilepsy, and that nor- 
mal records \\ ere obtained in four relatives of two of them These findings. 
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aloni; with the ncgvituc family hibtoiic*' of this gioiip for convulsions, would 
indicate a lack of the uan<inissil)lc factor which jiicdisposcs to cpileps} 
Tins would ‘•uggest that a local factor in the ahsence of an hereditary ten- 
denc\ ina} he uisudkicnt of itself to produce s'ci/uies In line with the fact 
that statistical studic'- of Lennox, Gihbs, and Gihbs ' lia\c demonstiatcd that 
10 per cent of the normal population exhibit cerebral dtvSilnthniia, it is of 
interest to note that of a group of 305 patients with delniuni tremens Rosen- 
baum, Lew IS. Pikei . and Goldman found an iiKideiice of com ulsions in 9 
per cent The close ap]iioximation of these two figures suggests that pos- 
sibK the patients who experienced coiix ulsions were those who were cndow'cd 
with a predisposition to cpilcps\ and weic thus unable to withstand an addi- 
tional insult, lu this case the ccrebial efifects of alcohol 

Just how the changes of Paget’s disease can act as a precipitating cause 
111 lowering the comulsne thieshold of patients predisposed to epilcps> can- 
not be stated with certainty Seveial possibilities suggest tlicmsclves The 
most oliMoiis of these would seem to be compression of the cortex by the 
thickened caharium The anatomical studies of Len.'* Mane and Len,” 
Ixnaggs,*’’ and Willie’" all show that, although there is a dccicase in the 
\crtical diameter of the intiacianial caMty, its actual capacity remains iin- 
diminishcd due to the compensatory increase of the antero-posterior and 
trans\crsc diameters Howe\ei, in some cases of osteitis defoimaiis wdiicli 
came to nccrojisN (Mane and Leri®*) osseous protubei ances fiom the inner 
table of the skull were obser\ed It is possible that in piedisposed cases 
similar boin ovcrgrow'ths might act as an epileptogenic agent by local com- 
pression of the cortex 

The association of gcneialized ai leriosclerosis wnth osteitis deformans 
has often been commented upon and has been variously considered to be 
either the cause of the bone changes (Len *^) oi an accompanying mani- 
festation of the same undeilying toxic oi metabolic disorder (Knaggs-®) 
Since convulsions are known to occur in some cases of cerebral arterio- 
sclerosis, one might attribute their occurrence in Paget’s disease to the vas- 
cular changes The comparative rarity of seizures m this disease would 
again demand an explanation as to w^hy they occur in some and are absent in 
the majority of cases One cannot exclude the possibility that m predisposed 
cases cerebrovascular changes may be of sufficient severity to act as the pre- 
cipitating agent This may be equally true m cases of cerebral arterio- 
sclerosis uncomplicated by Paget’s disease 

If, on the other hand, Paget’s disease is fundamentally a metabolic dis- 
order (Gutman and Kasabach^®), local changes in cerebral mtra-cellular 
chemical processes (Putnam secondary to the disturbed metabolism could 
account for the lowered convulsive threshold and m constitutionally predis- 
posed individuals give rise to clinical epilepsy 
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Summary and Conclusions 

1 Two cases of Paget’s disease (osteitis deformans) with convulsions 
are presented 

2 Electroencephalographic findings m these patients, their available near 
relatives, and in five other cases of Paget’s disease without convulsions are 
reviewed 

3 The question of a constitutional predisposition to epilepsy is discussed 
in the light of these electroencephalographic findings 

4 Evidence is offered to emphasize tlie relative roles of hereditary and 
precipitating factors m the production of convulsive states 

The authors wish to express their thanks to Dr Herta Seideinann for aid in interpretation 
of electroencephalographic recoids and to Mrs Rutli Simon for hei technical assistance 
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A THEORY EXPLAINING THE LOCAL MECHANISM 
FOR GASTRIC MOTOR AND SECRETORY 
CONTROL AND THE ALTERATION 
OF THESE FUNCTIONS IN 
UNCOMPLICATED DUO- 
DENAL ULCER 

By Harry Shay, M D , J Gershon-Cohen, M D , D Sc (Med ), and 
Samuel S Fees, LL D , Pluladelphw, Pennsylvania 

The symptomatology of duodenal ulcer is due in laige part to the dis- 
01 dered gastric physiology It is also true that if an adequate explanation for 
the disordered physiology were available, therapy could possibly be directed 
into more physiological channels than is now the practice The disordered 
gastric function m duodenal ulcer, as is well known, takes the form of both 
motor and secretory changes In uncomplicated cases, the abnormal motor 
phenomena are hypei peristalsis, hypertomcity, and hypermotihty The 
secretoiy abnormality is hypersecretion These abnormal gastric findings 
have long been recognized, but no suitable explanation for their existence 
has as yet been given 

The presence of hydrochloric acid m the duodenum, m man, affects the 
gastric motor function ^ Especially striking are the effects produced by the 
addition of acid to the test meal m the achlorhydric subject A water-barium 
meal, observed fluoroscopically m uncomplicated cases of gastric anacidity, 
shows a rapid gastric emptying, frequently in the absence of all peristalsis, 
and poor gastric tone If for the water a hydrochloric acid solution of as 
little as 0 1 per cent concentration is substituted, gastric emptying is materially 
slowed, and instead, the almost continuous stream through the pylorus of the 
water-barium meal is replaced by an mtermittency of gastric emptying re- 
sembling that in the normal individual ^ The addition of acid to the water- 
barium meal produces gastric motor delay also in the normal acid stomach, 
but with the weak acid mixtures the change is less marked than in the anacid 
individual and becomes more marked only with stronger acid solutions ^ 
When the weak hydrochloric acid solutions (less than 0 2 per cent) are 
slowly dripped into tlie duodenum a delay in gastric emptying is produced 
in all cases, although its intensity is influenced somewhat by the individual 
gastric acid response These differences have already been fully discussed ^ 
With more concentrated solutions (greater than 0 25 per cent), this difference 
in behavior disappears and the delay in gastric emptying in all groups is very 

* Kcad before The Section on General Medicine of the College of Physicians of Phila- 
ddpliia, Ma> 26, 1941 

Rtccncd for luiblication September 24, 1941 

1 rom the Medical Research Laboratory Samuel S Pels Fund and the Gastro-Intestinal 
UiMsion Alcdical Sereice I, Mt Sinai Hospital, Philadelphia, Pa 

\\ 1 th the technical assistance of Herman Siplct, A B 
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marked Tlje cTtcu'S of mjcU duodenal in**! ill.it loiii. have led us to believe 
that the lotdl inechaiu'-in conceined in gasinc cinpt}ing is controlled fioni the 
proMinal duodenum and that the gastiic Indiochlonc acid is the intrinsic 
agent which when il arri\c<; m the duodenum activates this mechanism 
Fmthcrmorc, we ha\e seen this mechanism opciatc in the human subject b} 
prolonging jnloric clo'*urc The intcinnttenl emptying of the noiinal 
stomach ma^ be M«;uah/ed ac follows When gasliic acid reaches the duo- 
demim in concent nation suflicicnt to actuate the local mechanism, pyloric 
cloMire occuis until the ncuti allying agents in the duodenum l^ne reduced 
the .iculitx to a lc\cl winch pci nuts the pjlorus to icopcn The stiongei the 
.acid concentration u.ichmg the duodenum, the longer the peiiods of pyloric 
closure and the gieatci the prolongation of gaslnc cmpljing 

Tree Acid Curvfta 

cc ^/lOO cc 



Fig 1 


Figuie 1, curve 1 repiesents the free acid cuive usually obtained in the 
normal individual from the type of test meal we employed Gastric emptying 
of a water-barium meal, if observed at short intervals, will be seen to follow 
closely in an inverse manner the pattern of this curve This fluoroscopic 
observation will show that gastric evacuation is relatively active in the first IS 
to 30 minutes after the ingestion of the water-baiium meal This cor- 
lesponds to the period of gastric acid dilution by the meal Gastiic evacua- 
tion then slows matenally — this corresponds to the period of increased 
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gastric acidity (Ascending limb of tlie curve ) Evacuation is then again 
accelerated to coiiespond to the descending limb of the gastric acid curve 
(Water is quite capable of stimulating gastric secretion — Ivy ) 

In addition to the influence upon pyloric action, we have seen, too, striking 
effects of the acid upon gastric peristalsis and gastric tonus Pyloric 
closure, caused by acid in the duodenum, is rapidly followed by a diminution 
of gastric peristalsis, whicli shows renewed activity as the acidity in the duo- 
denum IS reduced Although a similar relationship between pyloric tonus and 
gastric tonus is more difficult to demonstrate in the human stomach, by our 
method of experimentation, we believe such a relationship exists 

In brief, then, gastric hydrochloric acid i caching the normal duodenum in 
concentiation capable of stimulating the duodenal mechanism causes pyloiic 
closure and decreases gastric pei istalsis and tonus 

Duodenal ulcer is usually situated in the most active area of the above 
described mechanism, i e , the cap This location of ulcer coupled with the 
associated duodenitis of the adjacent duodenum results in partial destruction 
of the mechanism or a rise in the threshold of response The normal in- 
trinsic brake upon gastric emptying is i educed and the natuial result is rapid 
gastric emptying with increased gastric peristalsis and tonus, three motor 
phenomena well known in uncomplicated duodenal ulcer 

We have demonstrated ^ that the duodenal instillation in man of many 
substances capable of stimulating the duodenal mucosa chemically or physi- 
cally will activate a mechanism that depresses gastric secretion From re- 
sults obtained with weak solutions of hydrochloi ic acid we are convinced that 
this mechanism can explain the drop in acidity in the normal fractional 
gastric analysis after the peak of the gastric acid curve has been reached ® 
In the disturbance of this mechanism m duodenal ulcer lies, we believe, the 
explanation for the secretory changes so frequently ^een in this disease 
Although we realize that no gastric secretory curve is pathognomonic of 
. any disease, we believe that the hypersecretory extia-gastric curve occurs 
with such regularity in duodenal ulcer tliat it comes closest to lepresenting 
a characteristic response (figure 1, curve 2) 

Our previous studies ® indicate that the gastric hydrochloric acid acts as 
a sel {-regulator of its own secretion when it reaches the normal duodenum 
in propel concentration To support tins theory we believed it necessaiy 

10 demonstrate that when hydiochlonc acid of a concentration represented 
)} the peak of the gastric acidity obtained in an individual for a paiticular 
gastiic meal, entered the duodenum in small quantities, the normal gastric 
•secretion would be depressed Further, w'e believed that when acid repre- 
senting the peak acidities reached in duodenal ulcer patients is instilled, it 
should fail to produce such depression m those cases which show an extra- 
gaslnc cur\c 

In order to test this ^ lew' w'c selected normal and uncomplicated duodenal 

11 ecr subjects For each we detei mined the secretory response to a test meal 
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of 30 utn uf 7^\ell)ach anti 300 cc of diMillctl In a few days tins 

wa-? repcMicd a *;ccojk1 time A\ilh the standard meal in older lo be certain 
that tlic test subject did not show any marked fluctuation in acid secretory 
response The «amc length of tube for intubation for each patient was used 
throughout the senes of tc^ts m Older lo place the tip in as nearly the same 
area of the stomach as possible. Then with a smiilai test meal, w'lth one 
Rchftiss tube in the siomath and another with its tip m the pioximal duo- 
denum, wc introduced hj drochloric acid in projicr concentration \cry slowdy 
thiough the duodenal tube as the gastric meal was ingested Gastric samples 
were remoNcd at 15 minute intenals as in the standardi/alion pioccdtiic and 
all specimens anal\/ed for ftee and total ludiochloric acid and total 
chlorides The charts arc charactciistic of the results obtained 

Free Htjdrochloric Acid. Gurves . 

— Normal — 



Fig 2 


In figure 2, curve 1, one sees the response of a normal individual to our 
test meal Figure 1, curve 2 shows the marked depression of acidity after 
a similar test meal when 0 06 N hydrochloric acid was dripped into the duo- 
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denum at the very slow rate of 20 to 25 diops per minute When the con- 
centration was increased to 0 072 N on another occasion, figure 2, curve 3, 
there was no striking cMnge from curve 2 The concentrations of 0 06 N 
and 0 072 N were selected in this instance because they represented respec- 
tivelxthe peak of freehand total acidity obtained when the test meal alone was 
given The total acid and chloride curves parallel the results recorded for the 
free acid 

Strikingly different are the results of similar experiments in uncom- 
plicated cases of duodenal ulcer Figure 3 illustrates the behavior of the free 
hydrochloric acid i espouse in such a patient Figure 3, curve 1 is the free 
hydrochloric acid response to the test meal Figure 3, cuive 2 represents 
the response to a similar meal when 0 079 N HCl was dripped into tlie 
duodenum at tlie rate of 20-25 drops per minute The 0 079 N HCl in this 
instance represented the peak of the free hydrochloiic acid seen in figure 3, 
curve 1 No change either m the peak or character of the free acid curve 
was produced On other occasions, we increased the quantity of 0 079 N 
HCl instilled into the duodenum (figure 3, cuive 3) and then the acid intro- 
duced into the duodenum was doubled in concentiation (figure 3, curve 4) 
Even witli this concentration there is no appreciable difference in the gastric 
acid curve produced when compared with figure 3, curve 1 Here, too, the 
total acid and chloride curves parallel the results shown for free acid 

In view of the results demonstrated ^ in our roentgen studies of the in- 
fluence of hydrochloric acid in the duodenum upon gastiic emptying, the 
difference in gastric motor effect of acid in the duodenum measured by frac- 
tional gastric analysis, seen in figures 2 and 3, is of particular interest The 
retardation of gastiic emptying in the normal individual (figure 2, curves 
2 and 3 ) is very striking when compared with figure 2, curve 1 , a change 
ill gastric emptying from 105 minutes for curve 1 to 180 minutes for curves 
2 and 3, or an increase in gastric emptying time of 71 per cent The duo- 
denal ulcer patient on the other hand (figuie 3, cuives 2 and 3) shows an in- 
crease of only 15 minutes in emptying time, a change which certainly nfusr 
be considered within the limits of experimental error Curve 4 showed a 
change of 30 minutes as compared with that obtained m curve 1, an increase 
of 25 per cent m gastiic emptying time These results corroborate those 
1 cporlcd m our i oentgen studies ^ and perhaps illustrate m a more quantita- 
tive fashion the effect of hydrochloric acid m certain concentrations m the 
normal duodenum upon gastric motor function and the lack of effect m the 
duodenal ulcer patient 

In prc\ lous studies we have shown ■ that the duodenal mechanism con- 
ccincd with gastric motor function has a lower threshold of response than 
the one iiuohcd in gastric secretory control Since we believe that m 
duodenal ulctr the‘^e duodenal mechanisms are depressed and not destroyed, 

It i-:; of interest to note the more evident effect of the stronger acid solution 
(figure 3. cur\c 4) upon gastnc cmpUing 
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1 Ins thuuK'iiai mcchamsin, too, t.in explain the low aiul high gastric 
seel cion normal lo^ponsts Although m all hoihl} Iniictioiis nc rccogin/c 
an a\eiage normal icsponso, we must aKo concede \aiiants fiom this aAciagc 
which cannot he classed as pathological. In the saine mannci, w'c ma} 

Free Hydrochloric Acid Guides 

— “Baodcnal Ulcer— 


cc ^/>oo cc 



Fig 3 

postulate variations from the average m the threshold of response In an 
individual whose duodenal mechanism has a lower thieshold of response, 
reaction to an acid concentration lower than average should result in a gastric 
secretoiy response that is lower On the other hand, if the threshold of 
response is higher than average, gastric secretion will not be depressed 
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through duodenal stimulation until gastric acidity has reached a concentration 
capable of stimulating the mechanism and a patient with a high gastric secre- 
tory response will be found 

This IS illustiated in figure 4, a patient who, though noimal fioni all ex- 
aminations, showed a peak free acidity of 79 clinical units after our test 
meal, a response that is above the average normal Yet the instillation of 
HCl of like concentiation into tlie duodenum at the slow rate of 20-25 drops 
per minute produced a very sharp depression of gastric secretion after the 
ingestion of a similar meal 


Tree Acid Curves 


cc^perlOOcc 2t-I>S -Norxnal 



Fig 4 


Summanzing, we believe that our studies for the first time present data 
which place in a single disturbed mechanism an adequate explanation for all 
of the abnormal gastric phenomena seen m uncomplicated duodenal ulcei 
We behe\e that the normal duodenum houses a mechanism which is activated 
by gastric hydrochloric acid (intrinsic activator) when it reaches the duo- 
deinnn m proper concentration This mechanism is responsible for the local 
factots conti oiling both gastric emptying and gastric secretion The gastric 
hydrochloric acid acts as a self-iegulator of secretion Further, we behe\c 
that the most actue part of this regulating mechanism is located m the diio- 
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deu.il cap and pioxlnial dnodtiunn When lliiv incclianisni is dcpicsscd 
In nlccration ni the cap and inilainination of the .idjacent cluodcnuin, it fails 
to u*»pond to tlu* noniitl intrni'-it actaatoi when the ffaslnc liydtochlonc 
acid rcachc*! it, rcsullinc: in (I) a faihiic to caii'Jc normal jnlonc closure and 
decrease in ga,Mnc poii'-taltic acti\U\ and tonii'?, winch result in rapid g.istne 


CD V) 


Acid Curi^es 


(Acid Instillation into Duodenum) 

Free Acid. 

cc id FJaoH/lOOcc 



Fig S 


motility, hypei peristalsis, and h^pertonieity, (2) a failure to put a check to 
active gastric secretion, wuth the resultant hypersecretory extra-gastric curve 
so frequently seen in duodenal ulcei 

In the difference in thresholds of response of the duodenal mechanisms 
concerned with gastric motor and secretory functions, may he tlie explanation 
of the clinical observation ad\anced to discredit the role of gastric hyper- 
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secretion as a factor in the chronicity of duodenal ulcer This observation 
holds that when duodenal ulcer patients aie examined dining the period of 
quiescence, oi supposed healing, one frequently finds that although no ab- 
1101 nial gastric motor phenomena may be seen at such times, the gastiic 
secretory response to a particular test meal does not differ m the slightest 
from the response observed at the time of clinical ulcer activity We be- 
lieve the explanation of this fact is as follows the ulcer healed over, the 
associated duodenitis v, gone or diminished, duodenal function returns to a 
point at which the ga^ric acid reaching the duodenum is of sufficient concen- 
tration to activate tlj,'? gastric motor meclianism, the one witli the lower 
threshold of respon||l, but not strong enough to activate the partially 
damaged gastric sec^tory mechanism, the one with the higher threshold of 
response 

Changes in tlie threshold of response of thte duodenal mechanism con- 
cerned with gastric secretion may explain also the low and high acid gastric 
secretory responses seen in individuals otherwise normal Because va- 
riations in response are physiological, such patients when tested respond in a 
normal manner In duodenal ulcer the mechanism pathologically altered by 
the ulceration fails to respond to quite active stimulation That the duo- 
denal mechanism) even in ulcer, is not destioyed, but markedly depressed is 
shown by the fact that both the motor * and secretoiy " duodenal meclianisms 
can be made to respond to extrinsic stimulants such as fats Fuither, we 
have evidence that the duodenal mechanisms may, in some cases, when the 
ulcei activity subsides, recover sufficiently to yield a secietory curve that is 
normal in character although responding at a higher level — a picture similai 
to the normal high acid individual 

Patient H A , figure 5, is the same one who gave the results illustrated 
in figuie 3 except that the studies in figure 3 were done at a time when he 
was having ulcer symptoms The studies in figure 5 were done five months 
later during which time he had been on an ulcer i egime with i esultant clinical 
quiescence of his ulcer Figuie 3 shows a failure of the duodenal secretory 
and motor mechanisms to respond to acid stimulation , figure 5 demonstrates 
a normal type of i espouse in both mechanisms We believe that tlie response 
in figure 5 represents a period of impioved duodenal function and an in- 
creased sensitiMty of the duodenal mechanisms possible during periods of 
11 cer healing and i eduction of associated duodenitis 

We wish to stiess again that tlie above expressed view is concerned only 
Milli the local mechanisms m the stomach and duodenum— that, however, 
we do not forget there is also a "i emote control" mechanism for both gastric 
motoi and secrctori function , furtliermore, that the local mechanism is not 
actnated solely by the "intrinsic" hydrochloric acid but also responds to 
“cMrinsic," agents introduced by food These, through chemical oi physical 
effects, upon reaching the duodenum may also bi mg the motor or secretory 
or both mechanibms into play. 
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THROMBOCYTOPENIC PURPURA AND CARCINOMA OF STOM- 
ACH, REPORT OF A CASE WITJH PURPURA APPEARING 
AFTER SUBTOTAIyGASTRECTOMY ' 

By WiLLAUD H WilliL MD, Uftca, Nezv Yoik 

Isolated instances of thrombopenic and purpura associated with caicinoma 
of the stomach have previously been reported These cases are of diagnostic 
interest because the clinical pictuie isf fiequently confusing The initial com- 
plaint may be lefeiable to the purpma, and the gastrointestinal symptoms, if 
piesent, may be ignoied by the pati^it and the physician The piimaiy lesion 
may be small and difficult to diagnrise by roentgen-iay as well as at the autopsy 
table Even if carcinoma is suspected the chaiacteristically extensive metastatic 
invasion of the bone mariow and lungs may not be discernible in roentgenogiams 
In 1936 Jarcho called attention to the fact that pathologically the cancers 
which are complicated by thrombopenia, the lymphangitic carcinomas of the 
lung,^® and the Kiukenberg tumors of tlie ovary represent a “ distinctive variety ” 
of tumor metastasis for which he proposed the name “ diffusely infiltrating ” cai- 
cinoma As the name implies, there is widespread micioscopic invasion of vai- 
lous parts of the body The lymphatics of the lungs and the ovary and the 
sinusoids of the bone marrow are common sites of metastasis If the bone 
mariow is heavily involved, thrombocytopenia and myelophthisic anemia may 
occur The stomach is by far the most common piimary site of tumors capable 
of this type of metastasis 

Purpura and thrombopenia associated with carcinoma are quite unusual It 
has even been suggested that the platelet count is usually increased in malig- 
nancy 

Fifteen cases of carcinoma of the stomach associated with thrombocytopenic 
purpura have been found in the literature Some outstanding clinical featuies of 
these are summarized in table 1 Although data now of interest to us frequently 
tire omitted in these reports, there is enough information to suggest some clinical 
as uell as pathological similarities It will be seen that the patient is usually 
a }ouiig adult having varjung degrees of anemia characterized by immature forms 
lu the pcripheial blood Often the carcinoma was not discovered until autopsy 
In three cases difficult at autopsy to determine 

from the gross specimen if the lesion found in the stomach was malignant 
'J'\Mce®'‘' the tumor was found at operation for splenectomy and exploration 
In all except tuo cases (one ® in uhich only the tibia was examined and another ® 
in which no autopsy ivas done) there w'cre striking metastases to bone which 
rocntgtn-raj at times failed to leveal In no case w'as a sternal puncture done 

The lungs were not aUvays described, but in four cases “ there was 
uiicio‘-copica!l\ widespread “lymphangitic” invohement In oiie^'* there was a 
l\ pical Krukenberg tumor 

^ for publication April 26 , 1941 
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The follow inji ca'«e wa^ oh^cned at the llenj\ Toicl lIo'?pital It js inlcicsl- 
5 ng because it is t\pical of this group m in.iu) lespctts and because putpuia, tip- 
pcaiing main months after subtotal gaMicctomj, was the fust clinical manifesta- 
tion to suggest metastasis 

C ssi Ri roKT 

A S , a 42-\c.u-old woman fiist entered the hospital in Aueusl 1938, coniplaining 
of potpramhal upper alHlnminal <hstic«s I'osiiuc rindnigs were loentgcn-iay c\i- 
deiicc ot a pcrMsteiu filling defect m the pxloric antnnn, gastric li\poacidil\ and occult 
blood in the stooK 

A subtotal gasticstoim wa*- pel lorintd h\ Di Ro\ D McChne, \ugust 21, 1938 
\n area of about 5 cm in diameter in the antrum was poKpoid and firinei than the 
adiacenl livsuc In thi*; area the iinico<si was foi the mo<;t part replaced In t\pic.al 
gland«, column*^ and ma<^c« of neopl.i^tic cells (figure 1) Throughout the lemainder 



Fig 1 The margin of the malignant pyloric ulcer winch was resected a year prior to the 

patient’s death 


of tlie w'all, how'ever, coinpiessed alveoli or single cells invaded the stroma almost like 
inflammatory cells A mesenteric lympli node contained malignant cells 

The patient remained W'ell until the following May when she began to have pain 
in tlie low’ei extremities associated with purpuric lesions In June 1939, she was 
admitted to the hospital again wdiere she remained until her deatli late in August, just 
a year following the gastric resection The blood count upon admission was eryth- 
locytes 3,500,000, hemoglobin 10 5 gm , leukocytes 8,000, and platelets 50,000 An 
occasional normoblast appealed in the peripheral blood Menonhagia became an 
alarming symptom Frequent blood transfusions and other forms of symptomatic 
ti eatment failed to hi ing about improvement 
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Ten weeks prior to death, roentgen-rays of the luinbo-saci al spine failed to show 
evidence of metastasis Roentgen-rays of the chest and long bones, three and two 
weeks prior to death respectively, were negative 

An autopsy was done by Di Frank W Hartman The only gioss metastases weie 
in the abdominal lymph nodes Microscopically, however, there was involvement of 
the lungs, tlie bone marrow, an adienal and the liver The bone marrow of the 
sternum and lumbar vertebrae was extensively invaded by strands and masses of cells 
lesembling the structure of the original tunioi (figure 2) The tumor cells were sup- 



Fig 2 Sliowing diffuse infiltration of bone marrow by tumor cells 


I'ortctl by a fibrous stioma almost completely devoid of noimal marrow cells Tiiinoi 
as not present in some sections taken from the lumbai vei tebrae Here the mai i ow 
^pates cont.iincd a loosch arranged fibrous stroma, few noimal cells were seen Ihc 
nil mgs in the lungs \icic also striking In many sections the lymph spaces were filled 

'vit 1 ni.i ignaiit cells but nowhere was there alveolai destruction The ovaiics wcic 
not m\adcd 

Slmmar\ and Discussion 

1 i^"oinhoc.\ topcnic purpura secondary to leplaccment of bone mariow 

>J a ft tiiseh infiltrating carcinoma having its origin in the stomach is reported 
t IS c istinciive because the purpura %sas the first symptom to suggest metastasis 
iiumiopenic piirpma of ohscuie etiology should lead one to suspect the 
prc'-ciKt of a difiusch infiltrating carcinoma which commonly has its origin in 
I It ‘.tfmi.ith Likewise, in a person known to ha\e or ha\e had caicinoma ot 
t ■« ^tonl•uh the appearance of purpura shotild suggest the possibilitj that this 
l**pe ot spttad has oteurred 
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Ki'i’utsicn*i,i\ is m»l n loh.iblejiKMns of dcniunsU.iin)}; the mclast<iscs cilhci 
in the Uinq:s or in llic hone mat row Sliuhcs of siei nal inai i o\\ , how cvci . should 
he of diagnostic \aluc 

WIltLIOGRAPlIV 

1 Sennit*, K /.xir Dngnost xni Knoclunmarkstiimoion aus cIliii Hiutbcfuiulc, Zisclir i 

Un\ Mctl. 1006, l\o,261-2S2 

2 Dinmb L l\mi7uisc' \n miie uiul K ir/nmm, lltrl kliti Wclinsclu , 1921, hni, 386-388 

3 Df'NvrR, K Zur Actiologic dir TliromlKipciiu, Bcrl klin WchiKchr, 1921, Iviii, 1107 

4 SnMANN, G, and Kr\5noI'«i <iKt, A Aktit “Luikan nnie" niit starker cvtranicdull ii cr 

llliitbddung als ToIrc aiisgeiU'hnlcr Kmxhuiinarksvcrdr ingiinR durcit Mtigcnkrcbs- 
nicn«;ta«cn (ZhrIucIi cm lleitrap rm Kenntnic dcr iliffiis infdtricrcndcn Carcniomc) , 
Virchow ‘c \rch I jnth Anau. 1926, ccKii, 697-71 1 

5 Hum. K Cbcr s\ nii»tomati<;cbc Tbromtiojiinic bci MaRcncarciiunu (Em Bcitrag 7iir 

Patlioccncsc dcr h imorrlmfii<c!itii Diathcscn), Xted Kim, 1928, xmv, 1200-1202 
<> STnsFictn, E, and Sha\, 11 Gastric caranoma complicated by tlirombocj lopenic pin- 
piira, MciL Clm North Am , 1930, xm, 923-929 

7 Ko«\, E SMnptomati‘;cbc riirombopcmc bii malignm Tnmoren dcs Knoebenmarke;, 

Med Kim, 1931, \xmi. 767-768 

8 Stiuman, R G Comcidincc of nialiRiianl tumor and purpuia bemorrhagtea, Med Clm 

North Am 1931, m\, 1533-1538 

9 LvwKFNcn, J S, and MvnoNr^, E B Tbroiiibopcmc ]uiipura associated with car- 

cinoma of stomach with c\tcnsi\c metastasis. Am Jr Path, 1934, x, 383-390 
U) STtnniNs, G G, and Csrvs, M L Thromboc>topcmc purpura associated with adeno- 
carcinoma ot stomach m jouiig adult, Arch Path, 1933, x\, 247-252 

11 JsRcno, S Diffusclj mfdtratnc carcinoma, lulherto undesenbed correlation of several 

sanctics of tumor metastasis. Arch Path, 1936, xxii, 674-696 

12 Mcifod, C E, and Goodatf, R H Adenocarcinoma of stomach wnth hemorrhagic dia- 

tliesis. New York State Jr Xlcd, 1938, xxwiii, 1539-1341 

13 Tiiompsox, W P, and C A Clinical and hematologic picture resulting from 

bone marrow replacement, Xled Clm North Am , 1940, xxiv, 841-853 

14 Nafgfli, O Blutkrankhciten und Blutdiagnostik, 1931, Julius Springer, Berlin, p 661 

15 ScHATTFNBKRG, H J, and Rian, J F Lymphangitic carcinomatosis of the lungs, ease 

report with autopsy findings, Ann Int Med, 1941, m\, 1710-1721 


THE WATERHOUSE-FRIDERICHSEH SYNDROME REPORT OF 

A CASE IN AN ADULT 

By A T Kw'cdar, M D , Spimgficld, lUvwis 

Tun piescncc of piiipuric or petechial spots on the skin, associated with a 
massive hemorrhagic destruction of both adrenals and the piesence of a ful- 
minating septicemia, is recognized as the Waterhouse-Friderichsen syndrome ^ 

Seventy per cent of all cases reported are in childieii undei the age of two 
years This may be owing to the susceptibility and lack of immunity of children 
to the meningococcus In Aegeiter’s- leview of the literature he found only 
six cases of Waterhouse-Friderichsen syndiome occurring in adults, only thiee 
of whom were over 50 years of age Foucai,® in 1936, reported one case in a 
20 year old male and since that time all cases reported have been m children 

* Received for publication August 6, 1940 
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Including the case Iieiein leported there aie now about 77 cases of this 
syndrome in the liteiature Kunstadter^ brought the liteiatuie to date in 1939, 
and there has been added one case by Levinson ° and two by McNamaia and 
Connell ® 

Case Report 


A S , a liousewife, aged 58 years, was first seen in hei home at 2 p ni on Januaiy 
15, 1940 Hex complaint was a mild upper lespiratory infection of about 10 days’ 
duration She had been up and about doing hei housework until the last two days, 
when she began to feel chilly and perspire freely On the day of examination she 
felt a pain in her right ear and complained of nasal obstruction with a slight discharge 
Examination revealed a fairly obese white woman, not acutely ill Temperatuie 
was 100 4° F , pulse rate 94 per minute, respirations 20 per minute, and blood pressure 
150 mm Hg systolic and 84 mm diastolic Head There weie two or three petechiae 
111 the lower conjunctiva of each eye The pupils were round and equal and reacted 
to light The turbinates were swollen, the maxillary and fiontal sinuses transillum- 
mated light and weie not tender The left ear drum was noimal, tlie right was not 
inflamed, but there was a h6morrhagic area in the posterior-superior part of the drum 
and the inner canal wall The patient was edentulous The tonsils were absent 
Neck The left tonsillar lymph node was slightly enlarged and tender Chest The 
lungs were cleai to percussion and auscultation The heart rhythm was legular, and 
the tones clear, no murmurs Avere heard The heart borders were Avithin noimal 
limits Abdomen A healed surgical scar was present in the right upper quadiant (a 
cholecystotomy had been done on September 6, 1939) There were no palpable 
masses and no tender areas, A left inguinal hernia was present Reflexes There 
was no sign of meningeal irritation The knee jerks were physiological and tliere was 
no Babinski 


Enteric-coated ammonium chloride, aspirin, a cough mixture, and a nasal spray 
of ephednne sulfate were piesciibed 

About 3 p ni of the same day the patient began to vomit, this continued all 
a lernoon She began to ha^'e diffuse pain in the abdomen, for Avhich she took an 
enema that gave no relief At 7 p m tlie patient was sent a presci iption containing 
niorpiine sulf.ile, bismuth subnitrate, and cerium oxalate in syrup of acacia to allaj 
1 C \otniting It stopped shortly aftei taking of the medicine 

K patient A\as seen foi the second time at 10 pm of the same day She now 
cnnip allied of a binning sensation in the thighs and back She appeared very weak, 
legular, 98 per minute, tempeiature was 101° F , respiiations 
cic , pel niiiiute Nuineious petechiae were present in the conjunctivac The 
ilie”'*i i *''Sht auditoiy canal remained about tlic same The skin of 

skin'^ 'VS ' * 1 petechiae, Aaiying in size from pin-point to pm-liead. The 

nurk”l * piescnted a diffuse purplish hue and white dermatographism was 
'Acic*^* s ‘d'domen was silent and there w'as no localized tenderness The lungs 
Mim fine ciepitant rales w'ere present at the bases and expansion 

pit -Mir J'f'iiiew li.it restricted The heart tones w'ere A'ery distant, tlic blood 

sjstolic, 50 mm dia'^tolic She w'as given 12 miniins of 
Ltl""' '■> “-"Wance to St John's Hospital 

oi iftf in» hospital she was giAen two ampules of coiamine and one 
V gnen Vi grain of morphine sulfate, for she 

\ \ iiMii J 'ittcrK of Inirning of the skin of the thighs and was crying for relief 

bc'Kal'i rc\ealed the corpus to be anterior and of normal size A 

•'fiuii* hi-iti '' ' ‘•he-.t showed the lung', to be essciitiall} iicgatne except for a 

’.t' ' t\i\ 1 ** fields Another Vi grain of morphine sulfate 

**r pun, and mir ictnou-. thcr.ipj was started with 1000 cc of 5 per cent 
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in lUMiiwl v’lUnc l'»\t of MKhum phcnubaibital wotc tjiNcn directly 

into llic tnbinq ox the intraxcnou'* <5ct for •«c\crc i csllobsnevs 

\ hlornl count taken about nudniuhl rc\calcd ncinoclobin 14 gin jier 100 c.c 
rtd bUwl count 4 000 000; white blood count 17,000 DifTcrcntial count Miowcd pol\- 
inorphoimcleir'. fn jicr cent, large l\inphoc\les o per cent, small Uiuphocjtcs 32 per 
cent Slight anisocvtosis and poikiloc\tosis of tlie ud blood cells wcic present Intia- 
cclUilar and e\traccllular (hplococci were present in the blood smear (figure 1) A 
Gram stain of another snieai sliowed this organism to be Gram ncgati\e A blood 
culture later, indicated that the organism was a \'ii<stna iiifiacr//t(/at it (meningococ- 
cus) 



Fio 1 Blood smear taken two hours before death, showing intra-cellular meningococci 
Wright stain 1035 X (Photomicrograph bs Dr Aloysnis Vass, Pathologist of Springfield 
Memorial Hospital ) 

The patient was then gi\cn 20 cc of a 5 pci cent solution of neopiontosil sub- 
cutaneoiislj .md 5 cc additional iiitiavcnously 

Her pulse w'as rapid and thready Blotches appealed over the entire face, chest, 
abdomen and legs, heie numerous pctechiac and ecchyinoses weie present, some de- 
\ eloping while the patient was being obseived The dependent skin assumed a 
peculiar blotchy hvidity The patient at 1 15 am was still conscious, respirations 
w'ere rapid, and she cried out incessantly that her skin w'as ‘‘on fire,” especially that of 
the thighs and back She was given % grain of morphine sulfate and a final dose of 
five grains sodium phenobarbital intravenously Restlessness w'as still present, even 
though she had received a total of one gram of morphine and 10 grains of sodium 
phenobaibital mtiavenously At 1 30 am she began to froth at the mouth and 
became comatose She died at 2 10 am, Januaiy 16, 1940 (12 hours from the time 
she W'as first seen). 
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Autopsy (limited to an abdominal incision) * The body had alieady been com- 
pletely embalmed There was noted a Ivery striking blotchy puiplish mottling of the 
entire skin surface There also appeared to be a considerable diffuse edema, especially 
of the face i' 

The most sti iking gross changes were noted in the adrenals The light adrenal 
measured 6 by 3 2 by 1 2 cm , and weighed 9 gra It was well presei ved, in contrast to 
the left The right adrenal was fipn in consistency, but had a very dark red coloi 
throughout It was surrounded by* a laige amount of rather adherent fat On the 
cut surface, the cortex and medullaj were readily distinguishable from each othei and 
appeared to be of ordinary thickness The dark red discoloiation involved both medulla 
and cortex 

The left adrenal was consideiably softened and had been toin to some extent by 
the embalmer’s trocar It was estimated that it must have had about the same dimen- 
sions and weight as the light adienal In the best pieserved portions of the left adienal 
the same very marked discoloration could be found as has already been described in 
the right 

Microscopic examination of both adienals showed very extensive massive hemor- 
ihage, with almost complete destruction of all of the tissue elements The medulla, 
as far as could be detei mined, was completely destroyed In the coitex at most places 
nothing could be found but laige amounts of fiesh blood, the original structure being 
represented only by remnants of connective tissue framework In some places groups 
of cortical cells could still be discerned The lattei usually had opaque cytoplasm and 
possessed relatively large, rathei faintly stained nuclei Bacterial stains of these 
sections showed large numbeis of Gram negative diplococci Some of these ap- 
parently were free in the extravasated blood, whereas othei s were found within 
polymorphonuclear leukocytes Similar organisms were seen within some of the 
swollen cells of the adrenal cortex The adienals were the only internal organs in 
which hemorrhages were noted 

Sections of the skin were taken thiough some of the discoloied blotches noted 
grosslj There was present an intact epidermis of ordinary structuie Beneath it 
nas a collagenous corium showing edema All of the smaller blood vessels of the 
coriiim were considerablj engorged, but no actual extravasation of blood could be 
( einonslr.ited anvwhere Aiound a few of the engorged veins a little polymorpho- 

nuc car infiltration could be detected Microorganisms could not be demonsti ated in 
llicsc sections 

I he lungs showed pulmonary edema There was an eaily acute myocaulitis, as 
low 11 )\ iiic presence of a little diffuse polymorphonuclear infiltration of the mjo- 
muini n ilic h\cr there was noted consideiablc fatty metamorphosis The otlici 
o. gaiis .him ed nothing of particular interest 


Comment 

.t *d)o\t case IS icpoitcd because of the lelalively infrequent occuncncc of 
lni'ii-ri”i fidultb and also because of the paucity of lepoitcd antcinorlcm 

fu' no Although McLean and Caffey * report the finding 

of '*f * ''Uieais taken from purpuric lesions of the skin in 83 per cent 
oMi whH * "’‘-‘"‘"ifococcus meningitis, in the above patient the blood stream was 

ordinary smears taken fiom the finger contained 
‘•'do'-ihlc ‘'”*1 c\ti acellular meningococci It uas noted that con- 

tS j ‘ yn*’ encnunleicd m obtaining blood from a stab wound of 

ipparcMiK owing to the marked hypotension 

^ ki;;lit I’ilii')lpgist of St Jolin's Hospital 
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The c'<'*cnt\al pathologic change noted was a complete dcstinction of the 
medulla of both .ulrenals, wuh onU !>c.uteied lemnanls of cortical tissue frame- 
work remammg Ractcnal stains showed the meningococci present in the ad- 
renals Section^' of the purpuric skin lesion< showed onl\ cngoigcd blood vessels 
of the corium with no actual extravasation of blood 

Chmcall} the patient prosenled a pictuie, at the onset, of an ordinar}' uppci 
respiratory infection Chills and fc\ei soon followed, with petccliiac and pui- 
puric lesions of the skin Then there appealed \aguc abdominal pain and vomit- 
ing, soon aftei which tlic patient ]ireccnied a picluie of severe cnculatoiy col- 
lapse While ci>mg out wuh burning p.iin in the skin, she died within 12 houis 
of the onset 

niirnRENCES 

1 Sm'Hs Mutos S * I'uluimatiiiR <.011111 tjiiia a<.<.ociatetl with ptirimin amt hilatcial adicn.'il 

hemorrhaRc — \\ atcrlioiisc-I'rKlmLli«cn «.Mi(lroinc report of two eases with rcMCW' of 
the literature, Vnn Int Min, 1937, x, IIOS-IIH 

2 Aioiuthi, K E The \\ atcrhoiisc-rrickrichscn sMidrome V rcMCW' of the htuatiirc and 

a report of two cases, Jr \ni Med Assoc, 1936, c\i, 17IS-1719 

3 I'oiCAn, F H Acute fulminaliiig meningococcus infection with bilatcial capillars hemor- 

rhage of the adrciialc as the most striking gross pathologic ksion, a ease report, Ann 
Int Mrn, 1936, ix. 1736-1746 

4 KtiNSTAtiTtR, R H The W atcrhousc-Fridcnchscn sMulroinc, Arch Pcdiat , 1939, hi, 489- 

507 

5 Levissov, S a The Waterhouse-Friderichsen sjndromc, Jr Pcdial, 1939, ni\, 506-516 

6 McNamara, r. P , and Conn FLL, W J Ihc Waterhouse-Friderichsen syndrome, Jr Iowa 

State Med Soc, 1938, nnviii, 197-199 

7 McLean, S , and Caffti , J Endemic purpuric meningococcus Iiactcrcima in early life 

diagnostic aalucs of smears from purpuric lesions. Am Jr Dis Child, 1931, xlii, 
1053-1074 



EDITORIAL 

CRUSH SYNDROME 


The occurrence of fatal renal insufficiency following crush injuries of the 
limbs was first clearly described by By waters and Beall ^ in 1941 , who re- 
ported four cases and described a typical clinical syndrome Their obseiva- 
tions have since been confirmed by a number of other British writers 

These cases were all victims of bombing disasters and had been buried 
several hours under the debris of wiecked houses in such a manner that the 
muscles of the limbs or trunk had been subjected to intense pressure On 
lelease, m some cases there was evidence of severe local trauma, with weals 
like those following bums, abrasions, ecchymoses, and even incipient gan- 
grene, with some local edema More often evidence of local injury was 
slight, and there might be meiely some local erythema, so that the seiious 
nature of the injury is easily overlooked Accoiding to Patey® the syn- 
drome may follow simple compression without actual crushing of the muscle 
A similar condition has been reported following motor accidents, after com- 
pound f ractui es of the leg, and after protracted, difficult labor 

Within a few hours the injuied limb became markedly swollen The 
tissues at the site of compression became intensely indurated, and softei 
edema extended over the entire limb and often onto the trunk Probably 
as a lesult of the edema, the patient was unable to move the limb, there were 
paiesthcsias oi anesthesia, and aiterial pulsation was paitly or completely 
obliterated 


When first leleased, patients might be in shock, but as a rule their con- 
dition was good Shock developed some houis later, with a fall in blood 
picssuic and acceleration of the pulse late This was accompanied by 
‘'\M.ating and evidences of dehydration, a high hemoglobin content and some 
rise m plasma protein Shock was combated successfully by means of in- 
jections of scrum or plasma or by transfusions, and the patients were larcly 
in s lock for more than a few houis It did not appeal to be a major factor 
111 1 10 production of the subsequent renal failure 

11 ''pitc of recover}' from acute shock, oliguria apjieaied quickl} and in 
t 10 s^^^;lt casos became cxtiome, cv'en to the point of complete aiiuiia 
leto was some general edema, thiist, often peisistent vomiting, with 

•niNiotv oi dioiisinoss Death occuiied m uremia, usually on the fifth to the 
ti«hlhda\ 


10 urmo at first was often rusty in color, and it contained albumin, red 
Mnv cc K and manv pigmented casts Later the albumin and the formed 
c-tnunis tended to ih^appear. but the urine was pale and the specific gravitv 
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,uul utt.i c(nKc’tilJ,un'n wcic low I'hc mnccnluilmg power .uicl llit c.i- 
]uch} to nah^wb thlorule*» wuc imtkedly ini])airt(l U lescmblcd a 
j^loiucudai nUiatc 'lltc ^Ull^Ing changes icported in the hlood weic a 

progi es<«u c i ise m blood ut ca to 1 10 mg pen c enl or highci and m the sci um 
jwla^'iinm to about 25 mg pei cent Patient who icco\cied showed, after 
about a week, a gradual fall m blood uiea and an increase in the volume and 
specific gra\)t\ of the mine 

At nccrops\ the significant changes noted weie largeU limited to the 
muscles and to the kidne}s Ihe muscles showed local necrosis of \<arying 
degree and often patcln hemorrhages A striking featuic w’as marked pallor 
of the injured muscle, like “fish fiesh." resembling the changes seen m paia- 
htic imoglobinurta of hoises' There was mailced edema, so dial the 
muscle tissue was undei great tension within the faseial compartments 

The kidnc>s weie swollen and edematous The glomeruli show'ed little 
or no change The tubtilai epithelium showed dcgcnciatne changes which 
were especial!) maiked in the ascending limb of the loop of Hcnle and in the 
distal coinolutcd portion The cells showed basophilic cjtoplasm, pyknosis 
of the nuclei, or actual ncciosis The lumina of many of the tubules weie 
blocked b\ orange colored oi dark brownish granular casts made up of or 
containing hemoglobin-likc pigment These casts w'cre also found in some 
of tlte collecting tubules in the medulla Dunn et al * have described (in tw'o 
cases) peculiar lesions in the ascending limb of Henle’s loop in the 
boundar) zone beiw een the cortex and medulla These consisted of aneuiy'S- 
mal dilatations of the tubule, 40 to 80 micia m diameter, filled with 
albuminous material These tended to rupture into the interstitial tissue or 
into an adjacent ^cnule and extrude the albuminous contents There w'as 
also exideiice of legeneration and proliferation of epithelial cells The 
lesions, in general, lesembled those seen in some cases of experimental 
tubular nephritis The location of these lesions has been attributed to a 
change to an acid reaction of the urine at this level 

The exact pathogenesis of the renal injury has not been definitely estab- 
lished Shock undoubted!) may contribute to the eaily oliguria Many of 
these cases, how'ever, had not showm severe or prolonged shock Further- 
more lesions of this type w'ere not seen m cases suffering from shock as a 
result of injuries of other types 

The lesions resembled those wdiicli followed transfusions of mismatched 
blood, and many of the cases had been transfused However, they did not 
show the usual symptoms of transfusion reactions, and a number of them 
had received only plasma or serum, not w'hole blood The blood plasma of 
the patient, m a few cases in winch it was examined, was not high colored 

The s)Tidrome is most easily explained on the hypothesis that the kidneys 

3 Gilmolr, J H Myoglobinuria and crush syndrome (letter to editor), Lancet, 1941, i, 
524 

* Dunn, J S , Gillespie, M , and Niven, J S F Renal lesions in two cases of crush 
syndrome, Lancet, 1941, ii, S49-S52 
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are injured by toxic substances liberated from the damaged muscle It is 
not yet certain, however, just how this is brought about The resemblance 
to myohemoglobinuria of horses is emphasized by the demonstration by 
Bywaters and Deloy ® that the pigment in the urine of two cases of crush 
syndrome gave the spectrum of oxymyohemoglobm The spectrum of the 
carboxy- and meta-denvatives also coriesponded to those of myohemoglobin 
The disease m horses occurs in animals which have been rested for a few 
days on a full carbohydrate-rich diet, shortly after they have been put bade 
to heavy work The animals become lame and may be unable to stand or 
walk The muscles feel indurated and the urine is highly colored with 
myohemoglobin Death often follows after a few days The muscles are 
very pale, like fish flesh, and show degenerative changes and necrosis Pig- 
mented casts are found in the kidney tubules Carlstrom reported finding 
an excess of glycogen m the muscles The changes have been attributed 
to an excess production of lactic acid, together probably with some impedi- 
ment to the local circulation Gilmour believes that a similar mechanism is 
concerned m the development of the peculiar muscle lesions in crush syndrome 
A condition similar to the disease of horses has been reported as a great 
rai ity in man In one case quoted by By waters,® exercise was followed by a 
rise in plasma potassium, sucli as occurs in cases of crush syndrome, sug- 
gesting an increased permeability of the muscle cells Similar degenerative 
changes in the muscles with myoglobinuria have been reported from Konigs- 
berg in human cases who had eaten fish poisoned by resinous acids, the by- 
products of cellulose factoiies 

Whether or not myohemoglobin is itself directly toxic has not been 
proved Mere blockage of the tubules by casts does not seem an adequate 
explanation There seems to be also a diffuse toxic injury to the tubular 
epithelium In all probability the toxic substance arises in the injuied 
nuiscles 

1 hiis far no type of treatment has been shown to be effective 1 he 
jnocedures used have been based, for the most part, on the theory that the 
disease is caused by toxic substances liberated from the muscles Shock 
‘should be combated by the use of plasma or serum rather than whole blood 
McMichael * suggested applying a tourniquet proximal to the injury and pack- 
ing the limb in ice immediately aftei release to retaid the penetration of toxic 
substances into the circulation Attempts have been made to secure diuresis 
b\ forcing fluids, by mouth if possible, and by vein as glucose or salt solu- 
tion In one case, however, extreme oliguria persisted, in spite of the ad- 
mniistration of 25 liters of fluid during a period of several days Among 
othti procedures suggested lia\e been the administration of alkalis, the use 
r>f suprarcn.il cortical extract on the assumption that the high blood potas- 
'•mm nulicaud a cortical insufficiency; decapsulation of the kidnejs, \%lncli 

nni G n ^f^ol1(.moglubInu^la (IctUr to tditor), lyincct, 
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hai> been folUwedln rcanen in a few c.t>«c‘; of anuria following niiMnalchccl 
tran^tfiisions; local (lccoinprc‘;sion In inci<ioni» to leleasc cclcina aiul low'd 
teiiMon, and amputation In one ta‘>e repoited by Bywaters, hoW'CNCi, 
.imputation ^6 hours aftci admi‘'Mon to the hospital did not altei the couise 
of the disease, and the patient died in uieniia sex era! days latei 

‘I'lic moitalux m outspoken cases was high. Bxwateis stated that death 
occuried in two thirds of the cases who w'cre obserxed in hospitals Theie 
xxas no close relationship betxxeen surxixal and the duration of compression oi 
the conspicuouMiess of the superficial exidenccs of trauma, although the 
cMent of the mjnrx is nnpoii.int Recoxcry did occur in spite of marked 
oliguria and a/otcmia 

Improxcment in treatment depends upon obtaining a piecisc kiioxx'lcdge 
of the pathogenesis of the renal injurx This can piobablx be seemed onl} 
In the experimental production of the disease The problem docs not aji- 
peai to be xerx difliicult. and its solution should be of gieat piactical xalue in 
the present cmcigcncx 
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Cltmcal Roentgenology of Pt egnancy By William Snow, M D 178 pages , 26 X 17 
cm Charles C Thomas, Springfield, Illinois 1942 Price, $150 

This book, according to the authoi, is an attempt to clarify and simplify tlie sub- 
ject of roentgen pelvimetry and cephalometry In this he succeeds very well, his 
explanation of the technic being clear and easily understood The book is evidenth 
written for the roentgenologist and obstetrician, more foi the foimer, and should be 
a great help to one with a general knowledge of roentgen-ray technic who is just enter- 
ing upon the comparatively new subject of pelvimetrj, cephalometry and soft tissue 
diagnosis by the roentgen-ray 

The autlior emphasizes tlie safety of tlie roentgen-ray in pi egnancy, in the dosage 
used for diagnosis He apparently feels that there is no need foi roentgen examina- 
tion as a routine, but that it should be reserved for those cases in which an abnor- 
mality IS suspected 

The Caldwell and Moloy classification of pelves is followed, which appeals to be 
the best we have to date and the most genei ally accepted 

The section on soft tissue diagnosis is very well done, and the author’s claims in 
this field are quite modest 

The principal criticism concerns the section on the mechanism of labor, which 
differs somewhat from that generally taught and leaves something to be desiied 

The entire book is profusely illustrated with clear and concise reproductions of 
films, and the last one third consists of case reports m which all of the films are re- 
duced equally, the original being four and one half times the size of the reproduction 
This is in 01 del "tliat the leader may practice making the measurements” 

L H D 


Afauual of Clinical Clicmtshy By Miriam Rliner, M Sc 282 pages, 18X13 cm 
Interscience Pubhsheis, Inc, New' York 1941 Puce, $3 00 


Tins pocketsized manual of some 280 pages is quite comprehensive and coveis the 
subject of clinical chemistry quite comprehensively It is designed primal ily to coi- 
rclate routine analysis w'lth clinical observation 

The first section is devoted to a discussion of the fundamental piinciples of 
qiuntilatiie analysis and the “rules of the game” so to speak In successne chapters 
tlie author in concise >ct complete fashion desciibes the principles, procedures, and 
leagcnts utilized for most of the methods used in a clinical laboratory Each pro- 
ccduit IS accompanied b\ a reference to the original w'ork on the subject 

J he reiiewcr found particular! j interesting and helpful the sections on Iom- 
tolngical procedures and those describing the "vanous functional tests On the whole 
the methods arc the classical procedures with such modifications as the author lias found 
•'atisiactorj 


Ihc hus\ practitioner or technologist who is inteiested onlj' in 
ihincal chcmiMr) Mioiild fiiul this little \olume invaluable 


the nietliods of 
E J P 


Ihc Antononuc ^irvans S\itnn B\ Jamis Whitf, MD, and Riginmd Smitjt- 
wicK, MD 46^> pages, 24X16 cm Ihc Macmillan Companv, Xcw York 
Price $6 75 

I he second edition of I he .1 ulonomte AVri'otw Syiicnt, wTitten by James C bite* 

n d Kegiinld Snmhwicl, will be a splendid contribution to the medical libraries of the 

706 



RIAtl Wi. 


797 


\ronntr\ Ihc n«lhors hwo Wonsiht loncthtt jn an unpaiUal ni.innm the available 
iaci« on tins unpoitant v.viImci .1 and pictined them in simple l.inguanc and illustrations 
The aintomy and ph\Molo{i\ .is well a*> the (.hmcnl f.icis relating to the sjstcin, are 
‘•0 clcart\ ponraved tint thc\ t.m he readiK understood b> the advanced student in 
medicine or •.uruorx Althousih the advanced ‘•tudent in the neurological field ma\ 
not agree with the authors ni all dotaiK he will not find them far afield in the funda- 
mentals It IS indectl fortunate, as w«,ll as timelj, that this comiirehensnc edition 
should appc.ir on a subject that is so little understood bx the medic.!! profession in 
general 

After a careful rcxicw oi the hook I heartih recommend it to the practitionei s of 
all br.inthes of the modic.il profession 

T B A 

rite Pnn call lUfK of thi Chivala CLih Volume X 260 pages, 23 5 X 15 S cm Wil- 
liams .ind W ilkins Coinpatu Baltmiore 1941 Price, $5 00 

From one of the essaxs m this book bx Di Bernard Sachs, entitled “Earlj \eais 
of the Char.ika Club.” we le.nrn that this organization is composed of phxsitians inter- 
ested m the cultural aspects of medicine There xveie fixe original members xxho 
tfiectcd the organiz.Uion of the club in 1899 The present volume is the tenth of the 
“Proceedings* of the club It is understood that the first txxo xolumes arc scarce 

This book IS composed of 23 pajiers read before the club The historical essaxs 
include papers on Barbara Fritchie. and Dr William Tjlcr xvho xxas a member of the 
United States Sanitarx Comimssion during the Cml War Literary papers of medical 
interest are represented bx such titles as 'Fig Leaves for Shakespeare and Montaigne,” 
“The Mjsterx of Robert Sej incur’ who illustrated Dickens’ “Pickwick Papers,” and 
"A Note on the Satirical Writings of Richard Grant While ” 

Papers on artistic subjects include “R,imbhngs of a Rug Addict,” "The English 
Garden,” and “Life and Death Masks ” Medical historj is xvell represented by the 
folloxxing papers “Galen on Malingering, Centaurs, Diabetes and Other Subjects,” 
“A Little Book on Children and Hoxv It Grexv” (This describes “De Aegntudinibus 
Infantium” of Leonello Faventino de Victoriis [Ingolstadt 1544]) , and "The Medical 
Notions of a Roman Gentleman in the Second Century, AD” 

The book is attractivelj printed and is delightful to read 


J E S 
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New Life Member 


Dr Mauuce Lewison, FA CP, Chicago, 111, became a Life Menibei of the 
American College of Physicians on Mardi 17, 1942 


Gifts to the College Library 

The following gifts to the College Libraiy of Publications by Membeis are 
gratefully acknowledged 


Books 

Di Edwaid S King, FA CP, Winston-Salem, N C — “Baclei lology Laboiatory 
Methods" , 

Dr Francis P McNamaia, FACP, Dubuque, Iowa — “Collected Repiints and Bib- 
liography of the Finley Hospital Medical Staff, 1927—41" , 

Dr Cecil Striker, FACP, Cincinnati, Ohio — “Fust Annual Proceedings of the 
American Diabetes Association” , 

Di Zolton T Wirtschafter (Associate), Cleveland, Ohio — “Diabetes Melhtus” 

Repnnts 

Dr Robert S Berghoff, FACP, Chicago, 111 — 1 reprint, 

Di Edward G Billings, FACP, Denvei, Colo — 1 reprint, 

Dr Allen H Bunce, FACP, Atlanta, Ga — 3 reprints , 

Dr Guy W Carlson, FACP, Appleton, Wis — 1 reprint, 

Joseph R Darnall, FACP, Lieutenant Colonel, (MC), U S Aimy — 1 lepiinl, 

A Allen Goldbloom, FACP, Major, (MRC), U S Army — 1 repiint. 

Dr Isidore W Held, FACP, New York, N Y — 2 reprints , 

Dr LeMoyne Copeland Kelly, FACP, New York, N Y — 3 reprints , 

Dr Donald S King, FACP, Brookline, Mass — 8 reprints , 

Di Charles J Koerth (Associate), San Antonio, Tex — 2 reprints. 

Dr Nils P Larsen, FACP, Honolulu, T H — 1 reprint. 

Dr William G Leaman, Jr , F A C P , Philadelphia, Pa — 1 reprint, 

Di Frederick W Mulsow, FACP, Cedar Rapids, Iowa — 2 repnnts, 

Dr Louis Bonner Owens, FACP, Cincinnati, Ohio — 1 reprint , 

Dr Herbert J Schattenberg (Associate), New Orleans, La — 27 repnnls, 

Dr Harr) W Shuman, FACP, Rock Island, 111 — 1 reprint , 

Dr Louis H Sigler, FACP, Brooklyn, N Y — 1 reprint. 

Dr Merritt Henry Stiles, FACP, Philadelphia, Pa — 6 reprints. 

Dr F Erwin Tracj, FACP, Middletown, Conn — 1 reprint 

\\ c also acknow’ledge receipt of thirty-seven reprints from Evans Aleinonal, 
Masbachuscits Memorial Hospitals, Boston, many of which were written by iiitmbers 
of the College 


RinoNAi Meitino or Wlstirn Pennsylvania Members 

Under the C.o\« rnoi ‘:hip of Dr R R Snowden, FA CP, Pittsburgh, the Fellows 
md Associate^ of tlie ( ollege in Western Pt.nns\lvania held their aiimial regional 
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meeting, March 3^, 19 >2, At the scientific ‘>e>sion conducted during the .i£ternoon 
there %\ns n demonstration oi the electron microscope Tlie demonstration consisted 
of inform il diseus!>ions as to the ph>sical principles and the mechanism of the instru- 
ment, and the technic of the prepaiation and magnification of the specimens Hach 
member was gi\en an oppoitnnit\ to mcw the actual image \fter the demoiistiations 
there were lurther discussions of the use of tlie electron micioscope in the ^allous 
fields of science, including medicine Dr William S McEllroj, FACP, Dean of 
the Unncrsit} of Pittshurgh School of Medicine, presided, and Cliarles S Smith, Ji , 
Pli D , and Donald A Wilson, Ph D , both of the Dcpaitmcnt of Phjsics of the Umver- 
sit), i)art!cipatc<l in the discussions 

Tile scientific session was followed 1>\ cocktails and dmiiei After dinner the 
meinbeis were shown moMiig pictuies of 'Pearl Ilarboi." ‘'TIic Normandie," and 
‘•Russia Stops Hitler," 


Mont\sa A C P ^IrMiit-Ks Hoi D Rk.ion VI Muting 

The Montana bianch of the Anietican College of Physicians met m Missoula, 
I'chruarv 21-22, 1942, this being the seventh annual meeting of this group 

Dr Fred Sdicinm, F A. C P , of Great Falls, piescntcd a paper on "llie Treat- 
ment of Edema”, Dr H R Cox, of the U S Public Health Service Laboratory, 
Hamilton, Mont , presented a papet with kodachromc illustrations on hts work with 
“Encephalitis', and Dr M V< Hargett, also of the U S Public Health Service 
Laboratory at Hamilton, presented a paper on “Yellow Fever " 

On February 22 the members were tlic guests of Dr R R Parker and staff at 
Hamilton, Mont, where the group was conducted through the U S Public Health 
Service Laboratory and where they saw vaccine produced for yellow fever, Rocky 
^^ou^tam spotted fever, and typhus fever This laboratory is the second largest 
public health laboratory in the world 

General arrangements for tins regional meeting vveie made by Dr Ernest D 
Hitchcock, FACP, College Gov ernor for Montana , Dr Allen R Foss, FACP, of 
Missoula, Secretary of the Montana group, Di Paul Ritchey, FACP, of Missoula, 
and Dr ileredith Hesdorffer (Associate), of IMissoula 


Regional Meeting of Western New York Members 

Under the Governorship of Dr Nelson G Russell, Sr, College Governor for 
Western New York, a Regional Meeting of the College members from that district 
was held in Buffalo, Saturday, March 28, m connection with the Eighth Annual 
Clinical Day of the Alumni Association of the University of Buffalo School of Medi- 
cine The program began at 9 00 a m , and consisted of clinical lectures by local and 
guest clinicians Dr Philip S Hench, FACP, of the Mayo Clinic was one of 
these In the evening the membeis were the guests at dinner of Governor Russell 
It IS hoped that this initial endeavor will be expanded and conducted in the future 


Regional Meeting of Georgia Members 

Under the Governorship of Dr Glenville Giddings, the first Regional Meeting 
for Georgia members of the American College of Physicians was held on Saturday, 
March 14 Of a total membership of 83 in the State, 8 of whom are in military 
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seivice, 58 niembeis weie m attendance Aindng the guests weie Di Fied W 
Wilkerson, FACP, Governoi for Alabama, Dr Turner Z Cason, FA CP, Gov- 
ernor for Florida , and Dr Charles Hartw^ Cocke, FACP, Chairman of tlie 
Board of Governoi s and Governor for North Carolina The program was as follows 



Scientific Session 


' 2 00 p m 


Fulton County Academy of Medicine 
West Peachtiee St 

Effects of Sulfonamide Drugs on the Blood Roy Kracke 

Policies of the American College of Physicians James E Paulhn, President-Elect 
Modern Views About the Treatment and Control of Hookworm Disease 

Justin Andrews 

Pulmonary Edema Eugene A Stead, Jr 

Military Psychiatry in the Present War Major Ernest Paisons, Medical Corps, USA 
Blood Replacement Therapy in the Armed Services 

Major Douglas B Kendrick, Jr , Medical Corps, USA 


, Dinner 
7 30 pm 
Capital City Club 

Address “Experiences on the Burma Road” 

Colonel Louis L Williams, Jr , U S Public Health Service 

Members ucre most enthusiastic, both about the scientific session in the afternoon 
and the dinnei meeting in the evening, and have endoised the plan of holding these 
legional meetings annually 


Dr Roger I Lee, FACP, Boston, Mass , President of the American College of 
I’hjsicians, addrc'ssed the February meeting of the Medical Depaitinent Officers 
residing m Washington, D C , and vicinity at the Steinberg Auditorium of the Amu 
Mcdic.il Center, Febriurj 16, 1942, on “The Significance and Course of Borderline 
Abiioriiialities of Blood Pressure ” 


Dr Albert T Lc.uherbarrow (Associate), Hampton Station, N B , who was coin- 
niusioned a Major in the Medical Corps of the Ro\al Canadian Arnu, has been ap- 
po. tiled IntoniKt at The I-ancasler Militarv Ilospitai, Saint John, N B 


1 !sU 


Dr Herbert 1 Rmlel F \ C P, Kaiuas Cilv, Mo, vas the guest lectin er at the 
ir-'tU oi Sdmol oi Medicine, at Gal\e>toii, Februiij 23-25, 1*^42 Dr 
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Rinkd •«i>oko on ’ ll>c K.'itnro ami of Food \llcrg:j,’' "Methods of Testing 

TooiK ’’ .uni * I he Gnuol Apphe.alion of Food Principles and Food Tests,” and also 
presented a numhet of kodachromes dlustiating the "Eliologj of Ilay Fever in the 
Mid- West and Sonthwt-l ’* 

Dr Ramon M. Sumer, F \ CP. San Jiuin, College Goveinoi foi Puerto Rico, 
will he honored In the Medical College of Virginia at its next coinnicnccinent Dr 
Snarer mil recei\c an linnorarj degite of Doctoi of Science from the College in 
recognition of his \alu.ihlc scr\ices to medical science in Puerto Rico 


Dr M.inucl dc la Pila Iglo<;ias. F VCP, Ponce, has heen elected Picsident of 
the Pucito Rico Medical Association 


Dr. Oseai G Cost.i-M.iiidrs, FA CP, S.ui Juan, has been appointed Acting 
Director of the I'mci genes Medical Scr\iccs m the Civilian Defense of Pueito Rico 


Dr Richard A Kern F V C P Philadelphia, Pa, was the guest speakei at a 
icceiil scientific meeting of the Puerto Rico Medical Association and was unanimously 
elected an hoiioiarj menihei of the ‘\ssociation 


On Januars 14. 1942, Dr Herbert T Kellj, F.ACP, Philadelphia, Pa, pie- 
sented a paper on "The Relationship of Nutrition to Dentistry” at the annual meeting 
of the Delaware State Dental Societj On March 4, 1942, Dr Kelly presented a 
paper on "The Modern Science of Nutrition and Nutritional Deficiency,” illustrated 
with motion pictures in natural color, at a meeting of the Lancaster County Medical 
Societj in Lancaster, Pa 


On February 17, 1942, Dr Bernard I Coniroc, F A C P , Philadelphia, Pa , spoke 
on “Practical Pointers in the Management of the Aithntic Patient” at a meeting of 
the McKean (Pa ) Counh Medical Society, and on March 19, 1942, he spoke on "The 
Use of Physical Therapy in Arthiitis” at a meeting of the Pennsylvania Academy of 
Phjsic.al Medicine 


Di Harry A Pattison, FA CP, Livingston, N Y, has been awMided a prue 
foi submitting an essay on "Peace After Wai” in a distiict contest sponsored by the 
Rotarj Club Dr Pattison wull aw'ard the prize he received to the two students at 
Hudson High School who wTite the best essays on the same subject 


On March 19, 1942, memorial services were held at the Haivard Medic.T,l School 
for Dr Soma Weiss, F A C P , Hersey Professor of the Theory and Practice of 
Physic, Harvard University, and Physician-in-Chief, Peter Bent Brigham Hospital, 
Boston, w'ho died January 31, 1942 Dr Walter B Cannon presided and Drs 
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Eugene F Du Bois, FACE, George R Minot, F A (ji) P , Eugene B 
C Cutler and William E Watts spoke at the services i 


Ferris, Elliott 


Dr George Baehr, F A C P , New York, N Y , is now Chief Medical Officer in 
the Office of Civilian Defense, Washington, D C 


Undei the Presidency of Dr Archibald A Barron, F A C P , Charlotte, N C , 
the North Carolina Neurologic and Psychiatric Association held its regular meeting 
March 27, 1942, in Charlotte During tlie scientific session Dr Barron conducted a 
Climco-Pathological Conference and Dr Frederick Tayloi , F A C P , High Point, 
N C , participated in the discussion of a series of case reports 


Ihc National Tubeiculosis Association is conducting duiing the month of Apiil 
this year’s “Early Diagnosis Campaign” The purpose is to focus people’s attention 
on tuberculosis — ^to find it, treat it, conquer it More dian eight million pieces of 
printed matter have been prepared and supplied to affiliated associations Some of 
these publications relate tuberculosis to the Victory effort, for tuberculosis in a com- 
munity is like so much sand in the production machineiy The Associktion will wel- 
come requests for material from all doctors 


Di Flank F D Reckord, F A C P , Harrisburg, Pa , has been recently appointed 
the Medical Director of the Harrisburg Hospital 


Di George Hcirniaim, FA CP, Galveston, lexas, delivered the following 
.iddrcsscs during April 

‘ IcMgcncics of Cardiological Piactice’ and “Functional Heait Disorders Including 
tlic Soldiei’s Heart” before the Oklahoma State Medical Association on April 22 
and 23, rc'ipectivclj 

Some Medical Emergencies and Their Management” and “Mihtarj’ Aspects of the 
C'ardio\ascu1ar Sj stein” licforc the Missouii State Medical Association, Ajiril 27 
ind 2S, ic‘'pccti\cl} 


Ihc Fust National Congress of Internal Medicine of Mexico a\i11 be held Ma\ 
I-'IO, 1942, under the Presidcncs of Dr Teofil Ortiz y Ramirez Dr Francisco dc P 
Miranda, F A C P , and Dr Ignacio Qiavez, F A C P , both of Mexico Cit\, arc Vice 
Presidents Dr George Hcrnn.ann, FA CP, Professor of ^Icdicine at the Uni- 
\trstt% of 'lexas School of Medicine, Gaheston, \m11 present a p.apcr on research vork 
done in the cardio\ascular department of the Unncrsity of Texas 


in 


Ibe Ligntt’ciuh SticiUific Mctting oi the American Heart Association will 
d la,'*, a md 0, 1942, at Chalfonlc-Haddon Hall, Atlantic Cit\, N J 


he 
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\u mtcnsnc cotu'-e m Impicil Medmiic mil be fri\on al the New Yoik Tosl- 
Ibaduaie Mcd»cal Seliool, New Soik Citj. for a period of Inc dajs, ^fay 25-29, 1942, 
undci the direction ot Di Z lkrco\ it?, 1' A C P 'I he course will he a sni vey of the 
lUTUl 1111011131“! of the \arious Mihjecls in tropical iiicdicinc. and a presentation of the 
more recent advances that have come from research \nthoiitics in their icspcctivc 
tiedds will jinc lectures and ilcinnnstrations in their specialties Emphasis will be 
placed on clinical features Cluneal and laboratory material is avaikiblc for stiidj 
and domonsiration and an opportunitv will be prnen students foi practical work in 
clinical ]>arasitoloc:\ 
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OBITUARIES 

DR SOMA WEISS, F A C P , 1928 

(This obituary is republished from the Harvaid Umversify Gazette of March 7, 1942 

with their kind permission ) 

The first shock of the news of the sudden death of Soma Weiss on 
January 31, 1942, caused among his friends and colleagues the almost uni- 
versal reaction expressed m words by one, “It is incredible, he was so much 
alive ” Indeed, his vital personality, boundless energy, and excellent health 
did make him seem to be invulnerable , and his sincere, spontaneous and per- 
sonal interest m all those with whom he came in contact made his death also 
the death of something m their lives 

He was born in Bestereze, Hungary, on January 27, 1899 Dtiiing the 
dark years of the War and of the disintegration of the Austro-Hungarian 
Empire he attended tlie Royal Hungarian University at Budapest, where he 
was appointed Demonstrator and Research Fellow m Physiology and latei 
in Biochemistry In 1920 he came to New York He received the degree of 
Bachelor of Arts from Columbia m 1921 and only two years later was 
graduated from Cornell University Medical School as one of its finest 
products There he came to know Dr Eugene F DuBois as teacher and 
as a friend through the years While a student he also held an appointment 
as Assistant in the Department of Phaimacology of Cornell University 
Working at first undei the guidance of Dr Robeit Hatcher, he soon pub- 
lished fundamental observations on the reflex nature of the emetic action of 
digitalis The interest in the action of drugs so acquired was to continue as 
an outstanding characteristic of his entire subsequent clinical caieer 

After graduation he spent two years as intern at the Bellevue Hospital 
"I'here he not only received a wide and immediate experience in bedside 
medicine, but also acquired an understanding of the meaning of that active 
(juality of S}mpath} for suffering which is expressed by the physician by 
<Ie\olcd and intelligent caic of the sick In 1925 he joined the group of 
)oung physicians attracted by Di Francis W Peabody^ to the newly opened 
'1 hnrndikc Memorial Laboratoiy of the Boston City Hospital From Ins 
first days there to the end of his fourteen years at that hospital, he devoted 
linnself whole-heartedly to the success of the Thorndike and its associated 
teathmg seniccs Ills first appointment in the Department of Medicine was 
as Rcscaich bellow He lose m only se^cn y'cais to the rank of *\ssociaie 
Professoi — a title perfectly' descriptnc of his devoted relationship to Dr 
Peabody’s successor, Professor George R IMinot In 1932, on Dr IMinots 
ricr.ninKndation, Dr Wci'.s was appointed Director of the Second and 
I'cmth Mulital Ser\iccs In this position his tact and persistence enabled 
him to make juogicssixc nnpro\eincnts in the clinical scr\ices amidst the 
‘ompkMtK^v, mheruit in the administration of a laigt nuinicipal hospital In 
order draw together m a eoinmnn interest in medicine and in the City 
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llospttul ihc m.un imtuis of lh<. IJuslou Uni\eibU>, Ilutxaul, atul Tufts 
Medical Sor\ito'>, lie foi >c\eial \cnis conducted a fottinghlly Giand Round, 
on which weie jntscnted and di‘5cu‘;scd patients of inteicsl from those 
\aiiou< "Cl \ ices ’lhu'=. In'? thinking extended hejond the w’clfarc of the 
llarxard Unit alone and mtluded a M'^ion of the giealness of the City 
llo'^pital as well 

Soma Weiss’ contacts with his interns and students were especially close 
Ills ward rounds, conferences and Icctnies wcic alwaxs populai , and his in- 
terest in therapeutics xxas cspeciallx xxclcomc to students His excellent 
poxxers of ohscixation. xxidc clinical and lesc.irch experience, and knoxxdedge 
of the Ameiican and foreign literatures, alloxxed him to contribute signifi- 
cant lx to anx discussion in the laboratoi> or at the bedside He xx’as alxvays 
m demand as a consultant on xaiious of the hospital scixiccs and xvould 
ansxxer such calls, xxhen neccssar), m the small hours of the night xxnth the 
freshest inteiest in the problem piescnted by the patient 

In 1939 Som.i Weiss left the City Hospital to succeed Dr Henry A 
Christian as the second Ph)sician-in-Chicf to the Petei Bent Brigham Hos- 
piial and the eighth of the distinguished line of those xxdio liax^e held the title 
of Hersex Professor of the Theory and Practice of Physic m the Harx^ard 
Medical School For the post of the Professor of jMedicine in the hospital 
so closelx associated xvith the Jvledical School he xvas, because of his many 
and xaried interests, a particularly fitting choice as one xxho should continue 
and foster the dcxclopmcnt of mutuallj stimulating relationships betxx'een 
these institutions 

Soma Weiss’ chief icscarch contributions xvere in pathological ph}Siology 
of cardiox ascular disease and in clinical phannacolog)' and theiapeutics 
They arc contained in nearly txx'o hundicd publications replete xxuth data 
especially from painstaking studies on the patients Dominant in his xx'ork 
xxas the concept of a mechanism to be prox’ed or disprox'ed The selection of 
problems, often suggested by shiexxM obserx'ation on the xvards, seemed to 
present no difficulty to his actixe imagination, and his ability to avoid the 
blind ax eniics xvhich appear to open so temptingly in the course of expei mienl, 
w'as uncann}* His collaborators included men i epi esentatix e of several 
branches of medicine, using the xvord in the broad sense in xx'hich he con- 
ceixcd It pathology, loentgenology, physiology, neurology, suigeiy, bio- 
chemistry and obstetiics His predominant and constant activity m making 
original observations rendered him loath to take the tune to xvrite summary 
articles or books He did, hoxvever, contiibute a fexv chapteis to systems of 
medicine, and shoitly before his death published, with Dr Lexvis Dexter, a 
comprehensive monograph on the toxemias of pregnancy He took the 
keenest of interest in the intellectual dex^elopment of the youg men who came 
to xxork xvith him Today many of them hold important posts in academic 
medicine in this country and abioad 

Men like Soma Weiss do not exeit an influence on their fellows by their 
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ideas alone Thus, his self-reliance, kindness, enthusiasm for living, and 
sense of humoi weie felt by all who knew him These qualities may have 
been the result of his having lived on two continents, seen much of sickness 
and misfortune, and found many friends He took a deep satisfaction in 
the life of his family, who enriched the sense of welcome felt by the many 
friends and strangers invited to his home His death at forty-three ter- 
minated a career short in years but long in tei ms of accomplishment Soma 
Weiss’ contributions to medicine are spread upon the permanent record of the 
literature of medical science, but his tiue memorial is m our hearts 

W B C 
R F 

E A S , Jr 


DR ROCK SLEYSTER 

Di Rock Sleystei, FA CP, Wauwatosa, Wis , was boin at Waupun, 
Wis , June 14, 1879 He attended local public schools and thereafter entered 
the Univeisity of Illinois College of Medicine, graduating in 1902 He 
entered the practice of medicine at Kiel and Appleton, Wis , and then be- 
came physician to the Prison foi the Criminal Insane at Waupun, where he 
did research, much of it reported later in medical periodicals In 1903 he 
became Secretary of the Calumet County Medical Society, continuing for 
six }ears, and from that time foiwaid was continuously associated with 
organized medicine and numerous medical societies In 1910 he became 
\ssistant Secretary of the State Medical Society of Wisconsin, serving four 
\cais, then becoming Secretary In this post he continued until elected 
Picsidcnt in 1924 The next year he became Treasuier, serving for man}' 
}cars Dr Sleyster was Editoi of the Wisconsin Medical Journal fiom 
P'lS to 1923 , Delegate to the American Medical Association, 1913-1914 and 
PU8-1926, Vice Speaker of the House of Delegates of the American Medi- 
tal Association, 1922-1926, Tiustee, 1926-1937, Acting Chairman of the 
iioard, 103S-1937, President, 1939-1940 

Di Sleyster Avas Aledical Directoi of the Central State Ilospital foi 
lu'sanc, Waupun, 1909—1919, Medical Directoi, Milwaukee SanitaiJUin, 
1**1 to the tunc of his death, during World War I. ^lajoi. Medical Coips, 
1-1 S \tnn , Medical Aide to the Governor of Wisconsin, Chief of the 
bureau in Poslgi aduate Medical Instiuction, University of Wisconsin Ex- 
tuisinn Dim^^iou. 1916-1920, member, American PsAchiatric Association, 
-Vniciation for Research in Nctaous and Mental Diseases and the Central 
Nturop>.}ehiatnc Association He had been a Fellow of the American 
< olUge «>f IMiACKi.m? smee 1924, scrAuig as the College Governur for Wis- 
‘-'•iistn fuan l‘>26 to 19-10 11c died March 7, 1942, at lus home in Wau- 

'’• 1 . Wi- . f,f iK.irt disease, aged 62 

rclaiifjnc ot ftkndK mtimac) conceivabK do mflucnce f«ur 
n, .iiiM Cic.ite a bias m friAor of one s thesis I eonfe-s to 
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cndca\onng lo put into \\()uK any cliaiaclcti/alion of a man so 
‘gifted, a fncnd so loyal, a pcrconalit) so taicly lo\al)lc, as was Rock Sleyslcr 

ll was during nu incuinl)cnc\ in the editorial management of The IVir- 
McdiCiil JountaJ that attention was fust focused upon the secretary 
of a small upstate county medical society He leaped into prominence by 
editing a column that eai 1}' demonstrated traits that hi ought him to the fore- 
front in latei } ears' a iipe. understanding nature, a sincere devotion to and 
student of his fellow man a mind of raie judicial matin ity — instinctive 
rather than acquired — all raie ipialuies in one so young, but qualities that 
constituted the Kc\ stone of his later success in institutional manageinent He 
was idealh cast in the lattci role foi licic was his opporliiiiity to capitali/c 
these qualities, coupled with oi gaiiirational capacity that follow'cd liis career 
to Its zenith 

The Presidcnct of the Ameiicaii Medic.il Association was greatness 
thrust upon Dr Slet ster. an hoiioi not of his seeking The office sought a 
man who could control the confidence of the entire profession — this at a time 
when matters of far-reaching impoitaiicc were at stake And the choice 
was an uncontested one — a larc expression of piofessional unanimity for a 
post of national importance 

Rock’s organizational abiliU, as shown in national atfaiis, w^as equally 
exhibited in the home institution which he created and guided so successfully, 
and nothing could be a moi e eloquent tribute than the loyalty with w'hich his 
staff of associates reciprocated then leader’s inspiiation He lived to wit- 
ness the fruition of the ideal to which he had dedicated the yeais of his pro- 
ductivit} , and though in latei jeais physicall) incapacitated from as full 
participation m affairs as he may have wished, he guided m his quiet unob- 
trusne w'ay, wnth a steady hand, and a mind alert to the end Fittingly ex- 
pressed IS Emerson's “An institution is the lengthened shadow of one man ” 

I might stress another angle of Rock's character that reflects the unique 
position he had won in this community liis advice was being constantly 
sought by medical friends fiom far and near, and he lent a ready ear to such 
1 cquests — flattei ed but pleased because these advances evinced a confidence m 
his integrity of thought and sincerity of action that are the allotted boast of 
few' men What menioiial is moic to be cherished than the knowledge that 
one has gained the respect, the esteem, and the love of his fellow'men? 

Rock Sleyster's death was a shock to those who enjoyed his intimate con- 
tact and friendship , his lovable character is a happy memory , his influence on 
his surroundings remains as an enduring monument to his gieatness 

Arthur J Patek, M D , F A C P 

DR MARTHA TRACY 

One of the most distinguished members of the medical piofession, Di 
Maltha Tracy, passed away on Sunday, Maich 22, at the Woman's Medical 
College Hospital 
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Dr Tracy, born in Plainfield, N J , in 1876, attended Plainfield Seminary, 
Bryn Mawr College, the University of Pennsylvania and Woman’s Medical 
College of Pennsylvania She attained, through her contributions to the 
profession and her unfailing interest m organized medicine, a position of 
honor and esteem not only in Philadelphia but throughout the entire nation 
This outstanding woman never, throughout her entire career, failed to answer 
the urgent call of her chosen field whether as scholar, teacher or public health 
official 

Dr Tracy served as Associate Professor of Chemistry at the Woman’s 
Medical College from 1909 to 1913, at which time she assumed Professorship 
of Physiological Chemistry until 1921 From 1921 until 1923 she served 
as Piofessor of Plygiene and then became Professor of Preventive Medicine 
until 1931 This great medical school advanced under her dignified and 
learned leadership during the time she served as Dean from 1918 to 1940 
In 1940 Philadelphia was most fortunate in having Dr Tracy accept the 
position as Assistant Director of Public Health Prior to her position as 
Assistant Director of Plealth, Dr Tracy served for many years as Directoi 
of the Philadelphia Health Council and Tuberculosis Committee 

Since 1923 Dr Tracy has been a Fellow of The American College of 
Ph} sicians, always keenly interested m its activities She likewise served the 
Philadelphia County Medical Society, the Medical Society of the State of 
Pennsylvania, the Medical Women’s National Association and the College of 
Physicians in Philadelphia 

It IS with much sorrow and legiet that we acknowledge the passing of 
this most bclo^ed friend of medicine 

Edward L Bortz, M D , 
Governor foi Eastern Pennsylvania 

DR Ll«.ROY S PETERS 

One of the most highly lespecttd and best loved physiuans of oui State 
]).isscd away December 17, 1941, as a icsult of a coronar} occlusion 

Dr I’eters was boin April 6. 1882, at St Joseph, Michigan He grad- 
uattd fiom the public schools at St Joseph and took his academic work at 
the Lnneisity of Minnesota He lecened his medical degree at the Um- 
\ersit_\ of Illinois College of Medicine m 1906 

Di Peters came to New ^Mexico in 1909 He came as did many of the 
mcdital profession, with pulmonar} tuberculosis, hojntig to be benefited b\ 
the chm.itc He legaincd liis health at Silver Cit}, and when he was able 
to work he began as Assistant Medical Director of the Cottage Sanatorium 
HI that cii\ III 1913 he came to ^Vlbuquerque and was associated with the 
late Dr \ Shot tk as Director of the Mbuquerque Sanatorium; he was 
liter Dirtetor ot St Joseph’s Sanatorium He was on the acti\e stafif of 
Jo^qiii’s and the Previn tenaii iIo.>pilaIs from the time the staffs were 
tn ft He wa''a Directoi of the National I ubt reuloiis Association 
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U)r m.in\ m.U", he was I’usident oi ihe Xnicncan ban.Uoimin Asso- 
ant ion and the Sonthw o*.lei n Medical \‘'''Ociation lie liad sened as Presi- 
dent of In'* Count} and State Societies lie was a Licentiate of the Anict ican 
Board of Internal Medicine, and a Fellow of the American College of Phy- 
sicians since 1927. sening as Governor foi New Mexico since 1931 

Dr Peters was the authni of main published papers and was one of the 
outstanding authoiities on pulinouau conditions in the coiintn lie was an 
indefatigable worker and it was due to the efforts of men like him that we 
saw the great fall of the death rate of tuberculosis during his period of activ- 
ity He attended all medical meetings of the organi/ations to which he be- 
longed, and w as guest speaker at main others 
His wife and one son sunne him 

Mcldrum K \V\ roLR, M D , F A C P 

DR FRANK LEECH 

Dr Frank Leech, F.V C P , long a prominent pediatiician, Life Menibei 
and former President of the Medical Society of the District of Columbia, 
died Februan 4, 1942, at Walter Reed Geneial Hospital, follow'ing a long 
illness Inineral ser\iccs were held on Febuiai} 10 w'lth the Rev Di 
Frederick Blown Hains of Foundr\ Methodist Church, and Di Leech’s 
brother, the Rc^ H Bishop Leech of Paterson, New' Jeisey, officiating 
Dr Leech w'as born m Prince Georges County, Maryland, on January 
14, 1870, the son of the Rev Dr George Vanderlip Leech He attended St 
John’s College at Annapolis and Ohio Wesleyan University He received 
Ins medical degree from Columbian University, now George Washington, in 
1891, and ser\cd his internship at Garfield Memorial Hospital w'heie he latei 
became a member of the consulting staff At Children’s Hospital he served 
m various capacities from 1892 until his letirement in 1938 At that tune 
Dr Leech was honored b}' a tablet citing Ins distinguished services to the 
institution, and his friends established in his honoi the Fiank Leech 
Laborator}' Fund 

At the outbreak of the first World War, Di Leech a olunteered and w as 
commissioned a Major in the Medical Corps He was placed in charge of 
tlie medical departments at Camp Sevier and Fort Sill, Oklahoma He was 
later commissioned a Lieutenant Colonel in the Medical Reserve Corps He 
held memberships in the Reser\e Officers Association, the Military Oidei 
of the World War, and the American Legion 

Dr Leech w'as Past President not only of the Medical Society of the 
District of Columbia, but of the Chnico-Pathological Society of Washington 
He W'as a member of the American Medical Association, the Southern Medi- 
cal Association and tlie George Washington Medical Society He had been 
a Fellow' of the American College of Physicians since 1923 He was one 
of the founders of the American Academy of Pediatrics 

In the death of Di Frank Leech the Medical Society of the District of 
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Columbia has lost a member who was replete with medical knowledge and 
seeped with the wisdom of experience 

Dr Leech had an exceptional capacity for sustained friendship — a friend- 
ship constant, without variation or shadow of turning To experience the 
richness of his companionship was a joy 

He met the issues of life unafraid, resolving its complexities into simple 
formulae He wove the multicolored tapestry of life into the concrete 
realities of every day 

His enduring qualities were love and seivice Never loosening his hold 
of the magnetic chain of humanity, he made barren places fruitful with 
kindness 

Edward Y Davidson, M D 
DR ISADORE JULIUS WOLF 

Dr Isidore Julius Wolf, of Kansas City, Missouri, died Decembei 17, 
1941, of cerebral hemorihage Dr Wolf was born in Stuttgart, Germany, 
and was graduated from the University of Munich and Heidelberg, 1887 
He came to Kansas City in 1888, took postgraduate work at the Chicago 
Post Graduate School in 1889, and later did postgraduate woik at the New 
York Post-Graduate Medical School and at the University of Vienna From 
1895 to 1905 he was successively Instructor m Bacteriology, Instructor in 
Medicine and Professor of Medicine at the University Medical College, 
Kansas City, Missouri In 1905 he became Professor of Medicine at the 
University of Kansas School of Medicine He retired about two years be- 
fore his death and upon his retirement was made a Professor Emeritus 
For many years he was Head of the Medical Department of the Alfred 
Benjamin Dispensary, and a member of the St Joseph Hospital staff, 
he was a member of the Menorah Hospital staff, serving as President of 
that staff m 1938, and consulting Physician to the Kansas City General 
Hospital He was a member of the Jackson County Medical Society and 
Missouri State Medical Society, and had been an Associate of tlie American 
College of Physicians almost since its inception Dr Wolf enjoyed a large 
jiraclice for many years and wrote two books, “7'he Pluman Fuel” and “A 
I'amily Doctor’s Note Book ” He retired from active practice several years 
ago on account of failing health 

Di Wolf is suriived bv his wife, Mrs Leah jMarks Wolf, and three 
sons. Robert li. Wolf. Dr lack W Wolf and I James Wolf 

A. C Ginn inr, M D , F A C P , 

Go\ ernor for Misscniri 
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GOLD SALTS IN THE TREATMENT OF 
RHEUMATOID ARTHRITIS; A 
STUDY OF 245 CASES'- 

By Russeli L Cecil, jM D , F.A C P . William H Kammerer, M D , 
and Francois J DePrume, M D . Ncttf Yo?k, iV Y 

The use of gold salts in the treatment of rheumatoid arthritis has an in- 
teresting and rather unusual history In 1927 Mollgaard ^ carried out some 
experiments Mith gold salts as to their effect on the tubercle bacillus His 
results were so interesting that Secher - in Copenhagen undertook to treat 
tuberculosis in man with gold salts Some of the French students of arthritis 
had formulated the theory that rheumatoid arthritis was a form of tuber- 
culous joint disease It Mas possibly this concept of the problem Mdiich led 
Forestier “ m 1929 to trj* gold salts in the treatment of rheumatoid arthritis 
About the same time Feldt/ Umber/* and Zimmer " m Germany reported suc- 
cessful results ■with gold salts in the treatment of arthritis Early in its 
career gold therapy met Muth considerable criticism As Tegner ^ says “A 
disease of unknoAvn etiology M'as being treated with a drug of unknown 
action, but of very wndely knoM'ii toxic properties,” on the slim assumption 
that there was a possible connection between tuberculosis and rheumatoid 
arthritis However, shortly after the publications by Forestier® and the 
German in\ estigators, Slot and Deville ® m England confirmed the observa- 
tions of these writeis, and since then a number of important reports have 
appeared in the English and Frencli literature 

In 1934 Forestier,® m his Hunterian lecture, summarized his results with 
gold therapy in 500 cases of rheumatoid arthritis In this leport he dis- 
cusses the various forms of gold salts and concludes that for practical pur- 
poses gold sodium thiomalate (Myoclirysme) and gold thioglucose (Sol- 
ganal-B) are the most satisfactory agents Of the 500 cases treated 70 to 
80 per cent responded well to gold therapy Fifty per cent of early cases, 
* Received for publication November 24, 1941 
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but only 25 per cent of cases of more than two years’ duration, were per- 
manently relieved In this article Forestier reported his first fatality from 
gold therapy, a case of agranulocytosis 

In 1935 Hartfall and Garland made their first report on 100 cases of 
rheumatoid arthritis, nearly all of whidi had been treated witli gold sodium 
thiosulfate intravenously The most noteworthy feature of this report was 
that 45 per cent of the patients had toxic reactions , three patients in the series 
died, one from agranulocytosis, two from hemorrhagic purpura One of tlie 
deaths from purpura occurred after only five injections of gold salt (total 
dosage 0 36 gm ) Hartfall and Garland reported eitlier cure or marked 
improvement m 68 per cent of their cases 

In 1936 Forestier and Certonciny “ made an interesting study on 50 cases 
of rheumatoid arthritis who had received at least four courses of gold and 
who had been observed for at least three years They divide their cases into 
a “small dose” series and a “large dose” series (that is, small and large in- 
dividual doses) In the small dose series, 70 per cent obtained good results 
In the large dose series the results were satisfactory in 50 per cent The 
authors explain this apparent inconsistency by noting that large doses were 
usually given onlj' to severe cases In 64 per cent of this series the results 
were excellent (cures or near cures) In 28 per cent the results were only 
fail , in 8 per cent, negative In the early cases (less tlian one year’s dura- 
tion), approximately 75 per cent obtained excellent results Forestier and 
Certonciny found that the patients who had recovered and had no relapse all 
showed a normal sedimentation rate after treatment, furthermore, that pa- 
tients who lecovered but later relapsed always showed an increase in the sedi- 
mentation rate during tlie relapse In this group of 50 cases who had been 
observ^ed over a period of three years, 46 pei cent had relapses 

In 1937 Hartfall, Garland and Goldie “ published the largest series so 
far reported in the literature, a study of 750 cases of rheumatoid arthritis, all 
of \\hom received gold therapy These authors used the commoner gold 
salts now on the maiket, but found nothing to choose between them so far as 
therapeutic ^alue was concerned Howeier, because of the trouble which 
they had encountered in their caiher study, they reduced the total dosage 
of gold salt fiom 2 gm to 1 gm , and ga\c the patients a rest mtcn'al of three 
months between courses In this large senes of cases, the authors obtained 
tilher cure or niaiked improvement in 66 7 per cent of the cases Relapses 
occurred m 21 per cent of the senes, 41 9 per cent had toxic reactions The 
latter were so\crc, however, iti only 6 per cent In this stud} there were 
‘'C\cn deaths (0 78 per cent) due to gold salts, three due to hemorrhagic 
puqutra ; one due toagranuloc\losis, two due to subacute necrosis of the li\cr; 
and urn. due to cxfoliatue dermatitis 

In 1937 Copeman and Tegner “ stated that of 51 cases of rheumatoid 
.tnhruis tnatcrl with gold s.dts. 58 per cent w'crc cured or great!} improicd, 

V ncftas 1,8 pr;.r emt showed slight or moderate iniproicincnt 
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In 1938 F.llman and La\Mcncc reported a carefully controlled senes of 

52 cases of rhcuinatoul arthritis, 32 of mIioiii were tieated with Solganal-B 

Oleosuni. whereas 20 recci\ed onl\ injections of almond oil These authors 

reported one fatahtj from hemonhagic purpuia w'lth associated agranulo- 

c\tosis Thc\ insisted that toxic reactions were most likelv to occur in 
• • ^ 

patients with a normal sedimentation rate They advised, therefore, only 
small doses of gold w'hen the sedimentation rale reaches normal In a fol- 
low'-up slud> published in 1940. Fllnian, Lawrence and Thorold reported 
on 90 cases, which they divided into three groups of 30 each One group 
recehed Solganal-B in doses of 0 2-0 3 gm weekly The second group ic- 
ceived 0 1 gm w'cekly of Solganal-B The third group received only sterile 
almond oil Treatment was continued for a period of nine months m each 
case Of the cases treated with large doses of gold, 47 per cent became in- 
active within nine months Of those w'ho received small doses, 27 per cent 
became inactn e In the control senes only 3 per cent became inactive By 
“inactive” the authors meant freedom from joint pain and a normal sedi- 
mentation rate These authors again stressed the importance of the sedi- 
mentation rate as a guide to treatment and claimed that out of a total of 25 
cases of gold intoxication, 96 per cent occurred in the presence of a normal 
sedimentation rate Recurrence was not encountered among patients in 
w’hom the disease had been rendered completely inactive 

In America there has been comparatively little published on the subject 
of gold therapy in rheumatoid arthritis In 1939, how^ever, two articles 
appeared, one by Key, Rosen f eld and Tjoflat,^® and the other by Snyder, 
Traeger and Kelly Key and his co-w'orkers gave myochrysine to 70 
patients w'lth arthritis, 53 of w4iom were rheumatoid cases Of the 70 cases, 
44 had toxic reactions, but tliere were no deaths In the 53 cases of rheuma- 
toid arthritis treated wnth gold salts, 20 (38 per cent) were eitlier arrested or 
showed marked improvement These authors consider gold salts particularly 
valuable m early cases 

Snyder, Traeger and Kelly treated 50 cases of rheumatoid arthritis 
wnth gold salts but obtained satisfactory results in only 12 per cent of the 
cases These figures are quite at variance with those reported by most other 
investigators 


Physiological ErrECTs of Gold 

The mechanism by which gold salts act in rheumatoid arthritis is not 
understood A number of theories have been proposed Kling, Sashm and 
Spanbock thought tliat the bactericidal effect of gold salts was negligible 
They found that in experimental animals gold is deposited in high concen- 
tration in the synovial membrane, and they concluded that the efficiency of 
gold salts in rheumatoid arthritis is probably due to the stimulation of the 
general reticuloendothelial system, as well as to the effect of the local de- 
posit of gold on the defense mechanism of the synovial membrane Feldt * 
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thought that in acute and chronic infections the most effective gold com- 
pounds were those which contained a sulfur radicle With such agents he 
was able to control syphilis in rabbits with an efficiency equal to that of 
salvarsan 

More recently, Dawson and Hobby have shown that gold salts possess 
marked chemotherapeutic properties against hemolytic streptococcal infections 
m mice The authors remark that tlie effect was comparable to that obtained 
with the sulfonamide derivatives Gold sodium thiomalate had a marked 
bacteriostatic effect m vitro against the Streptococcus hemolyticus at a 
1 10,000 dilution 

Sabin and Warren have studied the effect of gold compounds on experi- 
mental aithritis in mice, which they produced by intravenous injection of 
pleuropneumonia-hke organisms Various gold salts were found to exert 
a definitely curative effect on this disease, and the earlier the treatment was 
begun, the more complete and rapid was the therapeutic response 

Rothbard, Angevine and Cecil have investigated the effect of gold 
sodium thiomalate on experimental hemolytic streptococcal arthritis in rats 
In this study the authors found that gold sodium thiomalate is an effective 
chemotherapeutic agent in the prevention of arthritis produced by the 
hemolytic streptococcus, but that it does not cure the disease once it is estab- 
lished 

Some interesting studies have recently appeared on the fate of gold when 
injected into the human body Freyberg, Block and Levey “■ injected various 
gold salts into human subjects and studied then rate of absorption and ex- 
cretion These authors found that about 75 per cent of gold was letained 
in the bod> during a course of gold therapy, whereas the other 25 per cent was 
excreted foi the most part through the urine, a small fraction through the 
feces Tlie gold salt continues to be excreted for weeks, e^en months, after 
the injections ha\e been concluded The authors suggest that the slow ex- 
ciction of gold salts may explain the serious toxic effects which they some- 
times produce on various organs 

Ilartnng” has recently shovn that subcutaneous injections of gold salts 
arc followed b} a marked increase in the bacteriostatic powder of the patient s 
scrum figaiust the hemoljtic streptococcus These effects arc in direct pro- 
portion to the amounts of gold administered In view of the demonstrated 
bacteriostatic power of gold salts, one would naturally expect the scrum of 
treat! d patients to possess this qualit) 


Present Stld\ 

”^1 he sciutir writer of tins report began woiking with gold salts in the 
tvatnu.m of rlieiimatoid arthritis m 1935 shorth aftci the M-^it of Forestier 
to ihw \Vt had treated onl\ a few cases, however, before we ran 

lilt*"* trovibb jti ffdrn af a severe exfoliative dermatitis I Ins e\pericnee 
f.tir tnthusiaMu <eimev\hat, but we coninuied using gold s,ilts on 
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selcclcd caS'C; during the following fixe xcais In 1938 xvc began to use gold 
intcn<5txeK, and dunng the past three xcars piacticallx all of our iheumatoid 
eases haxc receixed gold theiap>. 

The pre’^ent study includes 245 eases of iheuinaloid arthritis, all of xvhom 
receixed gold ‘salts Ten cases of ankx losing spend) htis haxc been excluded 
from some of the tables because xxc felt that they should be considered sepa- 
ratelx In tins study xxe haxe made a particulai effort to include onl) eases of 
botio fide rheumatoid arthritis Sexentx per cent of the patients in the senes 
shoxxed one or moio fusiform fiiigeis. and of the remainder piactically all 
presented sxxollcn knuckles, ankx loses or deformities, or other chaiactenstic 
features of the disease Of 76 patients xxho had roentgen-ra) s of the joints, 
SO per cent shoxxed the characteristic radiographic changes Nincty-fix'c per 
cent of the senes presented an clexated scdimcnlation rale Sixty-four per 
cent of 193 patients gax'c a positixc agglutination leactioii to the Slicptococ- 
cus hcmolyficu^ Eighteen patients, or 7 6 per cent, had one or more sub- 
cutaneous nodules A number of patients xx’ho had receixed gold therapy 
XX ere finally excluded from this study because of some doubt in our minds as 
to their clinical identity 

Ninet)-tx\o patients xx’erc studied in the out-patient department or m the 
xxards of the Nexx’ York Hospital The remaining 153 xx’ere prixatc patients 
Both series, hoxxcx*er, receixed the same xx'ork-up and laborator)» study As 
far as xxc can see, there is not much difference in the type of patient xvlucli one 
sees 111 the clinic and m prix ate practice 

Age and Sex This senes contained about txvicc as many females as 
males (158 xs 87) The age at onset fell betxx'een 20 and 40 years m 40 
per cent, and betxx’cen 40 and 60 years m 43 per cent of the cases 

Degtee of Seventy We classified our rheumatoid arthntics according 
to sex erity into four groups, as folloxx's 

Group 1 ( 1 + ) Mild cases, ambulant These patients xx'ere still able 

to xx'ork ex^ery day and had only a moderate degree of sxvelling and pain in 
sex^eral joints, including usually txx'o or three fingers Txventy-nme per cent 
of the patients studied fell into this group 

Group 2 (2 -T ) Moderately severe cases, mostly ambulant Great 

majority of more than a year’s duration These patients xvere usually only 
partly incapacitated and could do certain kinds of xvork They invariably 
presented a multiple arthritis with well established changes in the hands, 
xvnsts, knees and other joints This was our largest group, constituting 57 
per cent of the total senes 

Group 3 (3 4- ) Severe cases, only paitially ambulant Many of 

these patients xvere treated as bed patients during part of the period of obser- 
x^ation, eitlier in the home or in the New York Hospital Thirteen per cent 
fell into this group 

Group 4 (4 -f- ) Very advanced type of rheumatoid arthritis, totally 

crippled, unable to walk There were only two cases of this type included 
m the series 
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Our material is also classified according to the duration of disease All 
patients were divided into early and late cases, early cases being those who 
had had arthritis not more than one year, late cases being those who had 
had arthritis for more than one year The late cases outnumbered the early 
cases by almost three to one (170 to 65) 

Ten patients in the series presented the picture of ankylosing spondylitis 
of the Marie-Strumpell type 

Two cases occurred m children under 10 years of age and were classified 
as Still’s disease It is now generally recognized, however, that Still’s 
disease is nothing more than juvenile rheumatoid arthritis 

Associated Diseases Of our cases 4 2 per cent had psoriasis combined 
with arthritis and showed the characteristic changes in the finger nails and 
terminal phalanges 

Eight cases presented the typical signs of rheumatic heart disease It 
should be added, however, that because of the chronicity of the j'oint changes 
we felt justified in classif3ung them as rheumatoid arthritis rather than as 
subacute or chronic rheumatic fever 

Other Forms of Therapy The great majority of patients in this study 
had had arthritis for a number of years and had tried various forms of 
therapy, usually without any permanent benefit The agents that had been 
most fiequently employed were Aaccines, vitamins, sulphui, physiotherapy, 
and removal of foci of infection 


Methods 

Laboiatory Methods A complete blood count and iiiiiialysis on patients 
who were receiving gold therapy were carried out once a month for signs of 
intoxication The sedimentation rate of the red blood cells, as determined 
by the Rourke and Ernstene method, was determined before treatment was 
started and was repeated every two to three months while gold ^^as being 
administered In a few patients frequent platelet counts were made, but 
they afforded little or no information The streptococcus agglutination test 
^\ as made in the majority of instances In manj^ cases in which the diagnosis 
was in doubt, roentgen-rays of the joints were taken 

Method or Treatment 

The present study is concerned primarily Mith the effect of gold salts on 
the course of rheumatoid arthritis Ho^^e^er, supplcmcntarj* ihcrapj m the 
form of Mtamins, plnsical therapy and streptococcus \accinc was used in 
certain instances. In evaluating results, however, these forms of treatment 
were not taken into consideration inasmuch as thc\ have iisuall} been found 
ineffective in this disease when used either singlv or in combination 

Witli respect to gold salts, we have used onlv three in this study * 

• \Vc nrc to Me-ck R Co*rpan\, Scherir? CoriKjrntioM .MMtt E'ityir.itorir; 

t\ir •!'- eo\pki\c<! in tins 
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1 Gold sodium tinomalatc — CJ-I-.O^SAiiNaj — (Myochrysiiic) — 207 cases 

Aurothio-gliicosc — CoHi,0 SAu — (Solganal-B Olcosum) — 40 cases 

. Gold sodium thiosulfate — NanAu(S« 03 ) 2 H 20 — 3 cases 

There were a few instances in which the same patients leceived both 
imoclirA’smc and Solganal-B ^lyochrj'sinc and Solganal-B were adminis- 
tered intramuscularh into the buttock Gold sodium thiosulfate was given 
intravenously In all cases the gold injections were administered once a 
week 

Dosage The usual plan uas to start the patient on 10 mg of the gold 
salt and work the dose up gradually to 50 or 100 mg Occasionally patients 
who did not respond to these doses were given 200 mg injections, but this 
was exceptional 

Our material can be roughly dnidcd into two groups (1) Large dose 
series, in which the patient recei\cd weekly injections of 100 mg of gold 
salt until he had taken 1-15 gm of the drug There w'cre 151 cases in this 
group (2) Small dose senes The maximum dose m this senes was 50 
mg administered once a week These patients received a total of 5-1 gm 
of gold salt The number of cases in this group w'as 63 A small group 
of 11 patients received a mixture of small and large doses These figures 
do not include 38 patients w'ho received inadequate treatment nor the 10 cases 
of ankylosing spondylitis 

Total Dosage of Gold Most winters on gold therapy have advocated the 
administration of gold in courses, eadi course to consist of a total dosage of 
1 to 1 5 gm Most patients require at least two courses, and many have to 
have four or five, or even more 

In our investigations on gold therapy we followed the usual rule of allow- 
ing an interval of six to eight weeks to elapse between courses of gold 
therapy How'ever, in the cases of patients who developed toxic reactions 
gold w'as immediately discontinued, sometimes temporarily, sometimes 
permanently 

In table 1 w^e have classified our cases according to total dosage of gold 
salts Forty-one, or 16 per cent, of our patients received a total dosage of 
less than 0 5 of a gram, wdneh we considered inadequate therapy Not all of 
these discontinued gold, however, on account of an intolerance for the drug, 
as wull be pointed out later 

Table I 

Total Dosage of Gold Salts m 245 Cases of Rheumatoid Arthritis 


Amount Cases Per Cent 


Less than 0 5 gm 

41 

17 

0 5-0 9 gm 

63 

26 

1 0-3 0 gm 

116 

47 

Above 3 0 gm 

19 

8 

Amount Questionable 

6 

2 


Total 


245 
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In table 2 our cases are classified according to the number of courses of 
gold therapy which they received The number can be roughly divided be- 
tween 107 who received only one course, and 90 who received two or more 
courses It should be added that many of the patients who are listed m tins 


Table II 

Courses of Gold Salts in 197 Cases of Rheumatoid Arthritis * 


Number of Courses 

Cases 

Per Cent 

One 

107 

54 

Two 

S3 

27 

Three or More 

37 

19 

Total 

197 



* 38 cases of inadequate treatment excluded 10 cases of ankylosing spondylitis excluded 


table as having only one course are now receiving their second or third 
course Most authorities have insisted that every patient, no matter how 
successful the results with the first course of gold, should receive at least two 
courses to prevent a possible relapse 

Results of Treatment 

The authors have dc\ oled a good deal of thought to the question of how 
the 1 esults should be classified We finally adopted in part the terminology 
of Ellman and Lawrence, who described those patients who became free of 
all swelling and pain as “remissions ” The term “inactive” would be equal!} 
applicable To speak of a “cure” would be unsuitable because, as in the 
case of tuberculosis, a considerable number of arthntics relapse On the 
other hand, we think it is a mistake to follow the terminology used by certain 
European writers and speak of these apparentl} cured cases as “gieatly im- 
pioved,” a term \\hich docs not adequatel} describe their status We have, 
therefore, decided to classify our cases as follows 

fl) Remissions Patients who become free of all pain and swelling, 
although they may haAc some residual deformities, such as one or two 
ank\losed fingers, and who arc again able to do a full day’s work Mo^’t 
patients m this group ha^c a normal or onh slightly elcxated sedimentation 
rate at liie time of their remission 

(2) (jre.uK Tmpnncd Patients who still ha\e some swelling and paiii, 

but are able to work for at least part of the day Scduncutatiou rate usually 
reduced, but not often normal 

(3) Modtralc Improeerncnl The patients m tins group sluiw some 
tmur*n<.nn.nt frc,m gold treatmeiU. but the results ;irc not tone nu mg '1 lie 
nnpnnt^irem tv of the t\pc wluedi an> arlhnitc might undergo spontaneousl} 

( ? i Xo Itnproxcnient 




(.OLD IX -iRr-ArMLNi or uukumatoid autiirifis 819 


In l.ihlc 3 ihv.' rcsiiUs of treatmcnl N\Uh gold salts in 235 cases of 
rlicumatoul arthritis are listed Tlnrt}-onc per cent of those leceiving ade- 
quate thcrapv had a complete i emission with respect to pain and swelling in 


Iarii III 

Rc'-mU'' with GoUl I lwn\p\ in 21S Calc's of Rheumatoid ^rlhntls * 


Hi <ult 

C»-ii 

I’lr Cent 

Ronu‘»'ion 

62 

31 

GrcitK liuprtncil 

68 

35 

ModeratcK Iinpnnid 

39 

20 

No Improvciiiont 

28 

14 

Total 

197 


In‘'Uflicicnt Treatment 

38 


Total 

215 



• to ca«cs of ank\IosinR ipoiulNlitis escludcd 


the joints Thirh-five per cent show'cd marked improvement Combining 
these two groups. 66 per cent either became inactive or were greatly im- 
pro\ cd This figure cliecks closely w ith the 66 7 per cent of Hartfall and 
Goldie and the 68 per cent of Forestier, w'ho show'ed either remission or 
marked impro\cment The lemaining third of the cases w'ere eithei only 
moderately improved or showed no improvement at all 

In table 4 we have summarized the results of gold therapy in relation to 
the duration of the arthritis This table indicates the advantage of gold 
therapy early in the disease Thirty-nine per cent of the cases treated early 

Table IV 

Results ^\ ith Gold Therapy in Relation to Duration of Arthritis 


Result 

Earl> Cases 

Late Cases 

Remission 

20 (39%) 

42 (29%) 

Greatly Improved 

20 (39%) 

48 (33%) 

Moderately Improved 

5 (10%) 

34 (23%) 

No Improvement 

6 (12%) 

22 (15%) 

Total 

51 

146 

Insufficient Treatment 

13 

25 

Total 

64 

171 


had remissions as compared with 29 per cent of the late cases Thirty-nine 
per cent of the eaily cases showed great improvement as compared with 33 
per cent of the late cases Altogether, 78 per cent of the patients treated 
early showed either complete remission or great improvement 

When the results of gold therapy were analyzed m relation to the severity 
of the disease, the percentage of remissions and great improvement were 
found to be just about the same in the mild and in the severe cases, namely 63 



R L CECIL, W H KAMMERER AND F If DEPRUME 


versus 67 per cent However, these figures are not/as inconsistent as they 
might at first appear It has long been recognized fthat the severe fulminat- 
mg type of arthritis often responds better to treatment than the comparatively 
mild, indolent form / 

A further analysis of the remissions indicates /that 77 per cent of them 
had a total of one gram or more of gold salt, wHereamonly 41 per cent of 
those who showed no improvement had a total dosjkge or more grams 
In this connection it is interesting to analyzd th/sS cases who had in- 
sufficient treatment with gold salts We werei cuiwus ttb know how many 
of these patients stopped the treatment because off reactions! and how many 
for other less important reasons The following figures tlhrow some light 
on this question / 

Of the 38 cases who received inadequate gold'therapy, 19^r 50 p^r cent, 
discontinued the treatment because of toxic reactions Nine "topped because 
of failure to show immediate improvement The two cases of juvenile 
rheumatoid arthritis received only small doses of gold, and in the eight re- 
maining cases the cause for discontinuance could not be determined We 
wish to stress one point, however, and that is that many patients, even those 
who have had severe reactions, can, after a sufficient rest period, take further 
gold treatment without any complications In such patients, however, it may 
be wise to limit the maximum individual dose to 25 or 50 mg 

Ankylosing Spondylitis We have treated 10 cases of ankylosing spon- 
dylitis with gold salts Three received inadequate treatment Of the re- 
maining seven there was only one patient who improved. This type of 
arthritis appears to be refractory to gold treatment 

St ills Disease Two children with Still’s disease were treated with gold 


salts Because of their age, small doses (not over 25 mg ) were used and 
the total dosage was not carried above 0 5 gni One child had a complete re- 
mission following gold therapy, which has lasted o^ er five years The other 
child is still under treatment and has shown moderate improvement In 
this latter case it was necessary to interrupt treatment because of a tendency 
to thrombocytopenia However, she was subsequently able to tolerate small 


doses of gold satisfactorily 

Effect of Gold Treatment on the Sedimentation Rate Much has been 
w ntlcn concerning tlie effect of gold therapy on the sedimentation rate, and 
all arc agreed that m patients nho respond well to gold therapy, the sedi- 
mentation rate is reduced and in many cases actually reaches normal As 
mentioned abo%c, 95 per cent of our patients showed an elc\ated sedimenta- 
tion rate before gold treatment was instituted In the group of patients who 
Ind remissions after gold therapy, 47 per cent of those with a high sedimenta- 
tion rate developed a normal or onlj* moderately elevated sedimentation rate 
In contrast to this group, of those who showed no impro\cmcnt under gold 
therapj onK 5 pei cent witli a high sedimentation rale showed a striking 
rctlwctujn after gold therapy If one includes onl\ tho<e patients whose ''cdi- 
UKntation rate actinlK reached normal, the contrast is eteii more stril ing, 
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37 per cent of the patients in the remission group developed a normal sedi- 
mentation rate after gold treatment, whereas not a single ease m the “no 
impro\ ement” group de\ eloped a noinial sedimentation rate aftei treatment 
\Vc have not been able to determine the factors mIucIi arc essential m 
obtaining a remission All we can sa\ from a sui\c\ of our mateiial is that 
a majority of the patients who had remissions w'crc treated early, received 
a larger total dosage of gold, and showed a rather rapid drop in the sedi- 
mentation rate It is also interesting to note that 53 per cent of the remis- 
sions had some form of toxic reaction to gold, as compared with 42 per cent 
for the entire series Age, sex and sc\erity of the disease do not appear to 
be determining factors 

Relapses Coinparatn ely little has so far appeared in the literature on 
gold therapj concerning the prevention and treatment of relapses Un- 
fortunately, relapses arc quite a common occurrence and detract a great deal 
from the efficiency of gold therapj* In table 5 W'e have indicated the m- 


Tablc V 

Incidence of Relapse after Treatment with Gold Salts 


Result of Gold Therap\ 

Cases 

Relapses 

Per Cent 

Remission 

62 

21 

34 

Greatly Impro\ed 

68 

34 . 

SO 

Moderatelv Improved 

39 

13 

36 


cidence of relapses m patients treated wutli gold salts Thirty-four per cent 
of the remissions, and 50 per cent of the “greatly improved" patients relapsed 
Most relapses come on within six to 12 w'ceks after gold therapy has been 
discontinued We have seen relapses occur, how^ever, as late as one or two 
years after remission There is general agreement among writers on gold 
therapy that relapses are milder than the original attack The symptoms 
usually reappear m the same joints and are most likely to occur in patients 
whose sedimentation rate remains high in spite of striking improvement 

Our investigations indicate that the great majority of patients get tlie 
maximum benefit of gold tlierapy from tlie first course Many of those who 
relapsed again showed remissions or great improvement after further treat- 
ment, but improvement was rarely more marked than with the original 
course of gold treatment Fifty per cent of the remissions who relapsed 
became inactive again after further gold therapy, and 66 per cent of the 
greatly improved group who relapsed were greatly improved once more by 
a second course of gold therapy Only two patients in the greatly improved 
group who relapsed had a remission following the second course of gold 
therapy* In the moderately improved group there were 13 relapses, and 
further gold treatment did not elevate any of tliese patients into the remission 
or greatly improved groups However, our statistics indicate that a consider- 
able percentage of patients who relapsed again had remissions or great im- 
provement following a second course of gold treatment, for in the final 
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analysis 50 per cent of our cases, m spite of relapses, achieved a successful 
result, 1 e , either a remission or great improvement 

Duration of Remissions In table 6 we have indicated the duration of 
remissions following gold therapy up to the time of the conclusion of our 


Table VI 

Duration of Remissions in SO Cases of Rheumatoid Arthritis Treated with Gold Salts 


Duration of Remission 

Number of Cases 

Per Cent 

Less than 6 Months 

10 

20 

6 Mos -1 Year 

14 

28 

1-2 Years 

16 

32 

2-5 Years 

8 

16 

Above 5 Years 

2 

4 

Total 

50 



experiment on February 1, 1941 It is interesting to note that in this table 
remissions have lasted more than a year in 52 per cent of the cases 

Toxic Reactions These reactions are listed in table 7 The incidence 
of toxic reactions was 42 per cent, a figure which checks closely with that of 

Table VII 

Tomc Reactions to Gold Salts in 245 Cases of Rheumatoid Arthritis 


Exfoliativ'e Dermatitis 

11 

Other Skin Lesions 

52 

Stomatitis 

13 

Gastrointestinal Sj mptoms 

18* 

Jaundice 

2 

Purpura 

3 

*\granuloc\ tosis 

1 

Bronchitis 

2 

Mbuminurin 

3 

lotal 

105 


* Oik ra‘<o of ulccratiNC enteritis died 

««oiiie of the preceding studies In estimating the number of toxic reactions 
we h.ue not included the immediate nitntoid reactions which we obtained 
with certain lots of in)ochrysinc and which now% fortunately, have been 
eliminated. In this table we ha\c placed exfoliative dermatitis first becau.se 
It IS the most prevalent of the severe reactions As a matter of fact, m those 
patients who had localired exfoliative elermatitis, the condition was not 
i^evere, but quite uncomfortable Four patients, however, with generalized 
e\fubative dermatitis bad to be hospitalized It is mtercvUng to observe 
lb It four out of our 11 cases of exfoliative dermatitis developed a rash after 
a total dosage of ks? than 0 5 gm of gold salt.v Of the patients who de- 
vilojK'i ixiohative dt.rnntiti>, iiuirlv all showed marked improvement ni 
t'utr ardtritis during and following the dermatitis, although Miinc relapsed 
’ iti r 
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The iu\t cotnnum ‘■Kiii k'-u^n wa** wiit!ntot<< dtnnadtif 'I'his 
tj^inlK clcautl up fairU prompt!} nlici di'^coutinuanoo ()f 

Oilur }c^^ frapicr.t ^Kin !t-jon< wore eixlljciua, licrpc*; /o'.lor. litupcs 
Inbjah^. }»>lhcul«n< tknnalttis piquuniosn an<! funnu-uloo^ 

Slojuatitis Wxi'- fa«rl\ loinuiMU hm rarcK cau'-cd the paljcni much au- 
U(*\auci‘ A K\\ patients lo^^t thou '•tu^c of ia<n. foi a ^horl tune 

Ga‘>ttoint<.'>i»nal \\Juptomv wett ubuilh uul<l. c«m<i‘'tmj; of uaiisca, colicky 
pamv aud tliairiui Oiu iiatieui. a^td /O. following her fust mjeclion of 
nnnchr\vine. d^veU'jK'd an ulctiati\e enteiitj- (cimfnmed Iw autop*^) ) ftom 
winch "he ewntnalK died \\\ wete not couMUCcd. howe\ei. that ihi" p.i- 
tient'< death "Innild he aitnhnttd to the goltl injection In the first place, 
"he had had "unptonis of mte"tn!.d ironhle loi \ear" In the second place, 
"he had recei\ed only one injection of 25 mg of nneii'linMue I heie is no 
record of am ones dt\ eloping a fatal gold intoMcation from such a small 
<lo"e of gold salt 

Two paticnt< in our series had jaundice hut both made an uncxentful re- 
cox erx* It XX as intere"img that both of these jiatients had a temporar} re- 
mission of their joint s\inpioms during, and for a fexx months folloxving 
their attack of jaundice, thus corroborating the obscrxations of Hcnch and 
others that jaundice is frequentlx folloxxed bx a temporar} cessation of 
arthritic manifestations 

Three of our jialients dex eloped purpura, hut this cleared up piomptly 
when gold was discontinued Two out of the three cases of purpura oc- 
curred after less than 0 5 gm of gold One iiaticnl had an agranulocytosis, 
accompanied bx intense angina, but recox cred 

“Gold bronchitis’* occurred txxicc. marked albnmimiria m three cases 
One of the patients xxho dex eloped albuminuria shoxxed many granular and 
hyaline casts, but this cxentually cleared up almost entirely, and there xvas no- 
exidence of impaired renal function 

We have been unable to determine xxdiat factors are responsible for toxic 
reactions in some patients and not m others Furthermoi e, xve have found 
no effectixc means of prevention or treatment 

Discussion 

Joseph Miller's famous remark about “the inevitable 70 per cent” of 
rheumatoid patients who improve under almost any kind of treatment has 
been much quoted Spontaneous remissions, of course, do occur in rheuma- 
toid arthritis, but they have been extremely rare m our experience and the 
patient may have to wait several years for the remission Gold therapy will 
sometimes induce a remission in as short a peiiod as six weeks 

Forestier and Certonciny say that only 1 to 2 per cent of true rheu- 
matoid arthntics make a spontaneous permanent recovery Remissions, 
however, even a year or more in duration may occur m 10 per cent of cases! 
They dispute the statements of Daxvson, Bauer and others that 15 per cent of 
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rheumatoid patients make a complete recovery regardless of treatment This 
disagreement indicates the great need for a careful follow-up study, over at 
least a 10 year period, of patients with rheumatoid arthritis 

Dosage is still an unanswered problem as far as gold therapy is concerned 
Sabin and Warren found in their studies on experimental arthritis that a 
better response was obtained with larger doses of the gold compounds 
Freyberg and his colleagues believe tliat the doses which most clinicians use 
today are unnecessarily large He bases this opinion on the fact that only a 
comparatively small amount of the gold injected eacli week is excreted from 
the body It is interesting to note that Secher," one of the first clinicians to 
work with gold, used very large individual doses, sometimes equal to the total 
dosage at the present time Forestier states that of patients who received a 
total of less than one gram of gold salts, 50 per cent obtained poor results 
In our study, we have found that the best results were obtained in patients 
who received a relatively large total amount of gold salts (1 gram or more) 
On the other hand, the size of the individual dose did not have a very definite 
effect on the results of treatment 

Of one thing we are quite convinced, namely, that gold salts are most 
effective in the treatment of early cases We are, therefore, in disagreement 
with Snyder and his co-workers, who say that gold treatment should be 
undertaken only when the arthritis is refractory to every other form of 
treatment 

Most authorities believe that a rheumatoid patient should have at least 
t^^o courses of gold therapy before a decision can be made as to the value 
of the treatment for that particular patient Forestier states that patients 
who receive only one series of gold salts will nearly always relapse He e\ en 
goes so far as to say that he never saw a permanent cure result from one 
senes of injections We find ourselves somewhat sympathetic with this 
point of Mcv , however, -we certainly have the impression quite strongly that 
if the patient receives no benefit at all from his first gold series, he is not 
hkeh to obtain a striking result from a second or third course 

Of all the laboratory tests, the sedimentation rate is perhaps the most 
nnportanl as a check on treatment, although monthly blood counts and 
urinalyses arc impoitant as a means of detecting incipient toxic reactions 
I'ortsticr* believes that c\er} patient treated with gold should ha\e a co- 
agulation time and a bleeding time before treatment is started, as this vould 
gi\e warning of ain tendency toward purpura How’C\er, we arc not con- 
\ inccd th.it tins is true 


^^c agree with Hart fall. Garland and Goldie** that although the sedi- 
luctration mte ic an important guide to treatment, one occasionally sees 
m irktd climc.il mqmAcinent without a drop in the sedimentation rate .Such 
piiittUs, h<»v.c\tr, arc \er\ ajit to rclap<;c a few week*! or months after gold 

ffituvut IS di'^>L<iniitui« d Fore>tier and Certonciin adcist that 
to > t'ltf fU 
J « ^ < 


gold 




nt Miouln I’ui hi siopjjvd as long a< the sedimentation rate is high, 
a hi u»llowid hteralK 
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Allci a nmnluT of >c.ns' exi>crience with gold Ihcrap} mc arc disposed to 
look upon the ^el.^p‘^c as ju*;! as much of a bugbear to successful treatment as 
arc the toxic reactions To he sine, the relapse is usiialh milder than the 
original attack, but on the other hand it docs not seem to } icld so strikingly to 
gold thcrapj as docs the first attack In the pi esent stud) more than 52 per 
cent of remissions lasted longer than a )car, and a few ha\e lasted even five 
) ears 

The plnsician cannot he too caicful in matching for the early signs of 
toxic reaction The longer one ivorks with gold, the less difficulty he seems 
to encounter \\ith toxic manifestations, probably because he learns from 
experience hoi\ to adapt dosage to the particulai case and to take heed of 
the first premonitions of intoxication 

Judging from the literature, the most serious complication of gold therapy 
is hemorrhagic purpura This is a rare complication, but its possibility 
should be alua)S in mind and the number of platelets noted with every blood 
count Gasking has pointed out that for a few days after each injection 
of gold the blood platelets show a sharp but temporary drop When gold 
IS given only once a week, the platelet count returns to normal before the next 
injection of gold, except when the patient is intolerant to gold Gasking 
goes so far as to say that a platelet count should be made before each in- 
jection of gold 

We agree with Tegner ^ in doubting the value of the various agents whidi 
have been recommended for the prevention of toxic reactions An analysis 
of our toxic reactions would indicate tliat although the incidence is high, less 
than 10 per cent of the patients treated by us with gold salts had to discon- 
tinue gold therapy pfirmanently because of intolerance to the agent 

In view of the fact that gold is a dangerous form of tlierapy, the question 
may well be asked “Is it too dangerous to be used by the general practi- 
tioner^” The answer to this question must be qualified Boots'^ advises 
those who would administer gold salts first to obtain some experience in an 
arthritis clinic, where gold is being used extensively This is sound advice, 
but unfortunately such a procedure is not always feasible Important things 
to remember are (1) Use gold only in cases with typical rheumatoid 
arthritis (2) Do not gn^e gold to a patient with a histoiy of previous 
hemorrhagic disease or with any other serious constitutional disease (3) 
Start with small doses and work up gradually (4) Examine the patient 
carefully every week for skin rash, sore mouth, etc (5) Examine the blood 
and urine once a montli 

It has been said by more tlian one writer that gold is the best single agent 
for the treatment of rheumatoid arthritis This does not seem to us a sen- 
sational statement, especially when one considers how disappointing most 
other forms of treatment are Furthermore, there is no reason to believe 
that gold therapy has readied its maximum efficiency Sabin has recently 
shown that calcium gold thiomalate is mudi less toxic for animals than the 
sodium salt Eventually some such agent may prove to have all of the 
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therapeutic value of the present products, with much less toxic quality It 
seems reasonable to assume that improvements m the product itself, together 
with more accurate knowledge concerning the dosage, metabolism and ex- 
cretion of gold, will enable us to use tins agent much more efficiently m the 
future 


Summary 

1 In the present study of 245 cases of rheumatoid arthritis, gold salts 
when given in adequate dosage caused remission or marked improvement in 
62 per cent of the cases In 10 cases of ankylosing spondylitis, gold salts 
were beneficial in only one case 

2 Even better results were obtained m arthntics of less than one year’s 
duration 

3 The incidence of toxic reactions was high They manifested them- 
selves chiefly as dermatitis or stomatitis There was one fatal case of ulcera- 
tive enteritis in this series of cases which possibly may have been due to gold 
salts 

4 Relapses occurred in 42 per cent of the patients who received marked 
benefit from gold therapy The relapses were usually milder than the orig- 
inal attack, but yielded less promptly to gold therapy 

5 Gold therapy can be a dangerous form of treatment and requires close 
observation of the patient and frequent examination of the blood and urine 
In spite of Its dangers, ho\vevei, its beneficial effect on the couise of rheuma- 
toid arthritis would seem to justify its use in patients who can tolerate the 
drug 
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THE MANIFESTATIONS IN THE SKIN AND MUCOUS 
MEMBRANES IN DERMATOMYOSITIS, WITH 
SPECIAL REFERENCE TO THE DIF- 
FERENTIAL DIAGNOSIS FROM 
SYSTEMIC LUPUS ERY- 
THEMATOSUS '• 

By Harry Keil, M D , Nezu Yoik, N Y 

In del matomyositis characteristic eruptions are encountered m the skin 
and mucous membranes These appearances must always be correlated with 
the remainder of the clinical picture, 5*et recognition of them often enables the 
observer to gam proper orientation m what seems to be an obscure case 
Knowledge of these various manifestations provides a more substantial back- 
ground for an evaluation of tlie differential diagnosis, therapy and prognosis 
of a disease that is far more common than the reports m the literature w'ould 
indicate ^ Throughout this communication stress wull be laid on clinico- 
pathologic correlations and special reference wull be made to the differential 
diagnosis from systemic lupus erythematosus, a disease that is often confused 
w’llh dermatomyositis 

For convenience the eruptions observed in dermatomyositis ma) be 
classified under the follow ing headings 

1 The characteristic appearances that possess diagnostic importance of 
more or less significance These may be subdivided, further, into tw’o 
groups 

a the lesions that seem to occur independently of tlic pathologic changes 
in the muscles and subcutaneous tissues The net effect produced by these 
manifestations is that of an cxanthematic disease Under this licading the 
enanthem as well as a number of “vasomotor” phenomena wnll also be men- 
tioned 

b the lesions that arc i elated to or arc associated wnth undcrhmg in- 
\ol\cinent of the muscular and subcutaneous tissues Generali} speaking, 
thc‘'C mamfc‘»tation': seem to fall m the catcgor\ of “collateral inflammatoiy 
changes ” 

2 rhe dermatoses that show banal or nondescript attributts. for ex- 
ample. “tr}thema nmltiformc,” \ csiculo-btilloiis elements, purpura, etc 
I heir occurrence max tend actual!} to confu<;c the clinical picture and. 
vxherta'^ tliex art remembered for their negatue attributes, there arc oc- 

in<Htances in which these prove to be a “revealing” or directing sign 

one tht.'-t manife‘‘tatK»n<i iim be the initial or, at Ica^t, an earh 
‘'i »b rri<*<*e}»rH 
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la Erupiwtis Imitpuuicui of Undalyiug MusCiiloi Disease (he Exon- 
theni aud Emnthevi The sites affected most commonly arc the face (eye- 
lids. contiguous parts of the forehead and checlcs. including the “flush area”), 
ears, oral mucosa and the .skin o\cil\ing the articulations, especially of the 
small joints of the hands Of these the cjelids and the small articulations arc 
the most important sites for diagnosis Often other paits of the bod} arc 
afiectcd. sucli as the V-shaped area of the neck and the nuchal icgion In 
some instances the eruption is gcncrah/ed ab initio or thcie is gradual spiead 
o\ er the cutaneous surfaces As a rule, the palms and soles arc spared In 
cases with n idespread m\ olvement of the skin it is the i ule that only a few 
areas show acute or actne alterations, and this is especial!} true in instances 
in which the original sites of legions ha\e disappeated or ha\e been replaced 
by faint pigmentation Frequently these lesions seem to pursue a fairly 
chronic course m the sense that they or their sequelae may remain visible a 
long time, but exceptions do occur The attributes displayed by the manifes- 
tations falling 111 this group often \ai} with the stage of the geneial disease 
(acute, subacute, chronic), but there are no absolute rules in this respect 
owing chiefl} to the considerable overlapping of stages (for example, an acute 
exacerbation during apparent clinical quiescence) In pai ticular, the atrophic 
lesions to be desciibed afford \aluable diagnostic evidence of tins disease, 
notably m its chionic forms (chronic dermatoni} ositis, some cases of myositis 
fibrosa, etc ) 

In dark-hued persons and in negroes the cutaneous manifestations are per- 
haps less easily recognized; }ct the difficulties aie generally more apparent 
than real, for the clinical picture is usually distinctive 

There are, as a rule, no subjective complaints Itching or burning of tlie 
skin of the face, neck and other parts may occur sometimes, and this may 
occasionally become intense, either spontaneously oi following exposure to 
sun In some patients the complaint may be severe enough to interfere with 
sleep In rare examples scratch marks may be found Petges " stressed the 
high incidence of pruritus in poikilodermatomyositis, a disease w'hicli in my 
opinion represents a variant of ordinal y dermatomyositis This symptom 
has no genuine differential diagnostic w^eight, foi it may also occur in sys- 
temic lupus erythematosus 

(a) Eyelids The appeal ances exhibited by the eyelids are of capital 
importance, for in the average example of dermatomyositis these parts are 
often the first to be affected, frequently as a solitaiy cutaneous sign As a 
rule the lids, especially the upper ones, are swollen and colored a rose pink 
Careful inspection reveals that the rosy hue is caused by the presence of 
numerous closely set telangiectases The edematous infiltration of these 
parts is generally of the loose type, and the lower eyelids often hang m folds 
In other instances, either early or later in the course, there is a firm edema, 
and sometimes this is spoken of as lardaceous Occasionally the tissues pit 
on pressuie, sometimes they are tendei to toudi The observation of this in- 
flammatory type of edema has occasionally led some observers to suspect tlie 
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possibility of dermatitis venenata, for example, occupational dermatitis, 
poison ivy, etc 

The edematous lids may recall the appeal ance in glomerulo-nephritis, but 
this belief is usually dispelled by the collateial evidence of abundant telangiec- 
tases and by the absence of renal damage of a severe type in dermatomyositis, 
except 111 rare instances The association of swollen eyelids and muscle pains 
produces a striking similarity to trichinosis, hence the old name pseudo- 
trichinosis, but, again, the collateral evidence of an inflammatory reaction in 
the lids (erythema, telangiectasia, pigmentation) provides the differential 
feature I have not seen, thus far, the occurrence of subconjunctival hemor- 
rhages 111 dermatomyositis, a phenomenon more apt to occur in trichinosis, 
occasionally in glomerulonephiitis in the period of azotemia The other 
features of trichinosis need not be discussed, but it must be stressed that tlie 
differential diagnosis between this disease and dermatomyositis presents dif- 
ficulties only in the early acute stage Chronic dermatomyositis shows a 
vastly different clinical picture When there is intense edema of the lids 


with relatively little or unrecognized telangiectasia, angioneurotic edema may 
be simulated, but the latter is generally more tiansitory, lacks the evidence of 
local inflammatory leaction and shows no systemic manifestations of a 
similar nature, aside from occasional abdominal pain owing to an cntiiely 
different cause In some instances of dermatomyositis it may be essential 
to spread the lids apart w'lth the object of rendering the skin taut, before 
telangiectasia in small patches is discovered, for the latter may be obscured 
bj the overhanging folds In occasional cases of sinusitis edematous areas 
may be found near the ejes, but close examination show's that the maximum 
mtcn«:iiy of this process lies close to or at the loot of the nose, with lesser 
nnohement as the cjelids arc approached Twice I have encountered such 
examples of sinusitis accompanied b) myalgic pains, and the lesemblances to 
dcnnatomjositis were further enhanced by the presence of isolated telangiec- 
tatic \csscls seen chicfl> about the nose The latter manifestation is not un- 
commonl} encountered in chronic sinusitis, and in some cases there may occiii , 
•IS later jihcnomenon, a jinrc telangiectatic rosacea showing a Molaccous 
but. possihlt the result of passu t congestion in the blood \esscls m the nose 
1 he cutaneous manifestations occasionally associated w'lth an ophthalmic \cin 
pliU hills arc gtneralK dilTcrciUiatcd with ease from those in dermatomyositis 
i lie luarcst .ipproach to the e\clid and facial lesions in dermatonnositis I 


oue« haw' in a woni.in who had swallowed a fishbone that lodged in a pliaryn- 
fttai ])o»ktt Inhind one tr>nsd In this case the constant gagging caused an 
t ''>tlu ru ittiiis and itlangiectatic eruption on the face, e\chds, etc FinalK, 
isuitt rtd t tthejs tna\ he seen m persons who iia\e been wcejiiug cxcessueK 
in till *.'>ttr stages ihi ettlids ui dermatonnositis nia\ he sites of a dense 
‘ a ^t'uiPiU l lorm of pigmentation In the former case this ni.\\ Ik so 
' ^ * '•uggi st tltt possihiluj of a phenolpiuiiah ni truptmn, whereas 

t’ r jf, picture ot pf»il ilodsrm.itonnositis Is proflueed fn 

a'f I T.p’, * d* grtt ot thid entng ot tlie skin <n the luh neu 
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foiincl, s\mnlalnig neiuodcnuatUib A few obscr\crs ha\c noted the occur- 
rence of intcrspcr'^ed «5ni.ill while aiea*? which llic> ha^c intcipietcd as a super- 
ficial t>pc of atrojiln. hut true atrophy in the dennatologic sense (caused by 
ad\anccd change*: ni the supporting tts‘iues of the cutis) I ha\c not yet en- 
countered m dcrniatonnositis ancctnig this localii} When there arc 
whitish, lentil to bcan-si7cd aie.is of dcpigniciitation scatteied in the patches 
of pigmentation and when these arc associated with enough edema to cause 
thinning'of the epidermi*;. ob';cr\cis may icgaid such wdiitish aieas as evi- 
dence of atroph}, without spccihmg prccisch what they mean by this term 

Occasionalh dilated follicles ma} be seen m the skin of the lids, and there 
ma\ be fine wdiite scales, often of the adherent type, w'hich may he regarded 
as “ccrcmatous " Lnonius'' obscrccd delicate round and linear, porcelain- 
colored scais at the angles of the cjehds in an instance of this disease 
Final!}, these parts ma} show onl} telangiectasia in moie or less compact 
patches, but at the most this finding of itself is a diiecting rather than a 
diagnostic sign 

The lesions in the e}elids arc often not onl} the earliest cutaneous sign 
but frequcntl} one of the initial manifestations in dermatomyositis These 
alterations arc usually more conspicuous than the other lesions on the face, 
and this disproportionate imolvcmcnt is one of the sti iking featuies in the 
disease As an early sign it is moie likely to be seen in dermatomyositis 
than in s} stemic lupus cr} thematosus, but occasional apparent exceptions may 
be encountered, especially wdien the patient is seen late m the course As a 
rule, however, implication of the e}elids in systemic lupus erythematosus is 
met with as a secondary spread from the mam eruption on the “butterfly” 
area of tlie face in instances showing especially intense lesions in the flush 
regions, notably after exposure to sun In advanced stages the diflFerentia- 
tion may be more difficult, and in such circumstances the remainder of the 
clinical picture (cutaneous and internal medical) must be taken into con- 
sideration 

(&) Remamda of the Face Facial lesions are commonly observed in 
dermatomyositis, although less often than involvement of the eyelids Their 
chief importance lies in their similarity in many instances to the eruption in 
systemic lupus erythematosus 

In most cases there are faint delicate rosy plaques on the cheeks near the 
eyelids and the adjacent areas of the nose, and as in the case of the eyelids, 
numerous closely set telangiectatic areas are the principal component In other 
patients the flush area of the face is affected in a manner resembling closely 
that seen m systemic lupus erythematosus Thus, there may be observed a 
bright erythematous eruption arranged in “butterfly” configuration on the 
cheeks, wdiereas the bridge of the nose is often, though not always, spared 
When there is a pronounced edematous element, erysipelas is simulated owing 
to tlie smooth, more or less tense and shiny appearance of the skin (the so- 
called pseudo-erysipelas or chronic erysipelas of some authors), but this 
appearance is likely to be encountered far more often in systemic lupus ery- 
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thematosus (figure 1) It must be stressed that the occurrence of an ery- 
thematous facial eruption in “butterfly” arrangement, even when accompanied 
by adherent scaling, is by no means pathognomonic of lupus erythematosus 
hor example, I have^described such an appearance in a case of parapsoriasis 
en plaques disseminees terminating m mycosis fungoides * Closely set 
telangiectasia is more frequently found in dermatomyositis, but, as a dif- 
ferential point from systemic lupus erythematosus, tliis feature must not be 
o\ erstressed, as there are exceptions As m the latter affection, scaling when 
jiresent is likely to be adherent in type This may be seen in any part of the 
face, especially the dorsum of the nose In the acute phases of the eruptions 
seen in both diseases, follicular hyperkeratosis with prominence of the follicles 
IS often lacking in the flush area of the face These lesions may be obseived 
more frequently in other areas, especially the forehead in dermatomyositis 
Generally the facial eruption m dermatomyositis remains \ isiblc for some 
time, even months or years, with occasional and unpredictable^ exacerbations 
in intensit} It may become fainter and show a delicate violaceous hue oi a 
heliotrope color, and in the later stages it may be succeeded, though not in- 
\ ariably, by pigmentation The pigmentation may be colored a light or dai k 

brown, may be faint or conspicuous, and may occur as smooth or irregular 
patches or in a reticulated pattern \Mth an admixture of contrasting small 
^^hltlsh areas, pinhead to lentil in size The latter lesions have been inter- 
preted by some observers as evidence of superficial atrophy but, as staled 
previously, the precise meaning of the term atrophy is not generally defined 
The pigmented lesions may remain ^ isible for months or e.\ cn years, as in a 
case recently reported by me This is the type of eruption that is often 
diagnosed as poikilodermatomyositis, especially when the pigmentation takes 
on a \ aricgatcd pattern with an admixture of telangiectases in cases featured 
In an iii‘;idious development of muscular atrophy 

It apjiears. then, that the occasional example of dcrmatoni}ositis showing 
ptonoimccd iinolvenicnt of the flush area of the face can be diflcrcntiatcd 
nith difficiilu, if at all, from S}Stcmic lupus er} thematosus on the basis of 
the facial legion*; alone In the acute phases of both diseases gemiinc atropln 
111 us restricted sense is generally lacking, and what is occasionalK described 
.IS atroplu usually turns out to be simple thinning of the cpidennis hot 
tlnN reason complete i egression of such lesions may occur, without leaMiig 
gross residual chango So far as dermatoimositis and the majority of 
eisis of SN-tenne lupus erythematosus arc concerned, atrophic discoid patches 
on the lace are relatucK uncommon Pinhead to lentil-sized areas of so- 


cailitl attopln ma\ Im. found sometimes m dermatomyositis Where the 
.'fiJtpijjc p,itc!*,t,s on the face are larger (coin-si/cd. diH'oid), one i* likely to 
1'^ iy 'trmd either whh the rclatuely lesc common lypi of syv.temie Inpus 
<'ytt?f inttivij.. siqi-^’-ttnji'i'ed on the chronic discoid form of tin fh''case ot 
lo'- -'.q m common msmnces of di'-emitnted .itrophic Inptis erythf' 

‘ it.ffttf i; ltd hy 'V -funic manifot.it ion- An instanci of the kittc'’ 

' ^ - p Tvp')* tul by m * 
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The forehead and temples are commonly affected in dermatomyositis, and 
also in systemic lupus erj^thematosus, altliough less often In some cases this 
region may be the initial site of involvement of the skin m dermatomyositis, 
and symmetrical pigmented patches are frequently the end-stage of lesions 
starting primarily as telangiectatic erythematous areas The occurrence of 
small patches in the skin directly cephalad to the eyebrows, without pro- 
nounced involvement of the eyelids, is encountered more often in systemic 
lupus erythematosus than m dermatomyositis, but the reverse seems true in 
the case of patches on the forehead and temples, associated with follicular 
elevations On the basis of these points alone it would be hazardous, how- 
ever, to establish a differential diagnosis 

In dermatomyositis similar telangiectatic , erythematous areas may also 
be seen occasionally on the upper lips, the chin and about the mouth In 
some instances a perioral pallor is present, and this cannot always be corre- 
lated with the degree of secondary anemia 

No detailed description of the evolution of the lesions on the face has been 
given, for it is essentially the same as in the case of the eyelids 


The DERaiATOMYosiTic Facies 


This IS composed of two elements (1) definitelj swollen e>clids with 
narrowing of either one or both lid spaces together ^\llh a degree of ede- 
matous invoKcment of the adjacent portions of the cheeks and nose, (2) a 
background of faint rosy or pale blue coloied skin (by some described as 
wme-colorcd) The net effect of these appearances is to create a sort of 
heliotropic bloating of the face, resembling the carl} stages of cada^crlc dc- 
comjiosiiion This t}pe of facies is often seen and is easily recognized 
(figure 2) 

In come instances it ma} be modified or obscured b} accessoiy phcnonKiia 
occurring in the subcutaneous and muscular tissues of the face 

ic) Seal/' Alopecia, total or incomplete, ma} occur in dermatomyositis 
t^ften this ccems to be related to the seventy of the illness, cspcciall} the 
height of the fever, but tins is variable, and there is nothing specific in this 
{ihcnotucnon Causade and Alcshkovv ska " observed a C}anosed appearance 
of the skill of the scalp in association with tot.d alopecia of this part llie 
hair mav rtgrow with subsidence of the illness 


( ounuoiilv there occur** more or Iccc diffucc redness cir a violaceous erv- 
thetna oi the '•km af the «calp, with te)angiect,isia, rnoie or les*. '•c.ihng ol a 
h'.om, tviK. .ind prtM.rv.uion of the hair Although thc'-e legions mav sug- 
' 't the of fUrmatomvcj'itis. thev .ire not distinctive, for similar 

» uft. ttj iv in f,ihcr di'ca'C'*, including sv>tenuc lupii*' erv- 

*1 •’ i’ ,• I ««>■ in ca't •* of di'coid lupus ervthemato'.us with '•up*r- 

s''*'* A lupus « rstlum-UoMi'. it F imt rare to eiuounter gennuu 

^ ; >0'* 11- p-tirluv in {'in scah», and their i^xcurreticc, which I have 

»•=> u> ,*{ k i*.» p ijr , ,t msMtict*., f, vors definitely the fhaerno !•' 
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inputs cn llientatosn<; Such patches o{ coin-si7ccl discoid atro])hy I ha\ c not 
\et seen in anj autheniic example of dcrnialonuositis 

(rf) Ears In dennaloinyosiiis the cars, especially along the rims, are 
often sites of enlheinatous areas generally the sire of a pea or larger, and 
sometimes there is coalescence with formation of extensne patches Here, 
too, telangiectasia is an important component of the lesions Thickening and 
swelhncr of the lobes of the ears ma\ be ol)scr\cd sometimes It is not un- 
common to find small areas of telangiectasia distributed iriegiilarly along the 
rims The erjthematous lesions ate frcqnentlx covered by adherent scales 
Dilated follicular openings ** and pigmented spots may be seen occasionally 
Of greater interest is the occuirence of atrophic aicas that often appear to be 
indistinguishable from those in S3sleniic lupus ei 3 thematosus, except that as 
a rule these lesions aic smaller and more discrete m dermatom3'ositis Only 
m uncommon instances is there extensive atroph3 of the ears, and rarely this 
may be of a charactei to permit the subjacent veins to shine through 
Rare, also, is the occurrence of subcutaneous hemoi rhages in these parts ® 
In occasional instances the area of skin behind the ears or in the retro- 
mandibular regions may be the earliest sites of eruption, with spread to con- 
tiguous 01 remote parts of the bod3' Exceptionally, small ulcerations ma3' 
be found in the external auditor3 canal, which may be painful and recurrent 
It appears, then, that the differentiation of dermatomyositis from systemic 
lupus erythematosus on the basis of these appearances is difficult, if not 
impossible 

(e) Neck, ChcKt and Abdomen These parts are often implicated in 
dermatomyositis The cutaneous changes arc of two t3'pes which ma3^ occui 
mdependentl3' or combined, and there aie also transitions These appear- 
ances ma3' be modified, especiall3* bj' edematous infiltrations involving the 
skin, subcutaneous tissues and muscles 

1 There are smaller and larger patches, discrete or coalescent, showing 
attributes similar to those alreadj' described in the early stages, erythema of 
xarying grades, telangiectasia and some scaling, usually of the fine adherent 
tj'pe, in the later stages, pigmentation in solid or reticulated pattern, with 
telangiectasia and interspersed whitish areas of irregular size and distribution, 
creating an appearance for which the term poikilodermatomyositis is often 
used Occasionally the follicles may be seen as flat, raised, tiny, firm whitish 
or brownish elevations With more pronounced edema, the affected areas 
are often tense, smooth, shiny and atrophic m the sense of a thin epidermis 
The V-shaped area of the neck is frequently involved in dermatomyositis, 
generally in the form of irregular pale red or faintly violaceous patches show- 
ing indefinite margins In some of these cases, at least, the influence of 
exposure to sun seems manifest This part of the body is affected more 
frequently in systemic lupus erythematosus in which its occurrence is the rule 
(figure 3 ) In systemic lupus erythematosus the outline of this lesion is 
often fairly circumscribed and more apt to conform to the portion of the 
neck left free by the dress (women) and to the exposed portion of the 
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bathing-suit, whereas the areas covered by the shoulder straps are generally 
spared Instances exhibiting lesions with indefinite margins that fade 
gradually into normal skin are, however, also encountered in systemic lupus 
eiy'thematosus, but this is the rule in dermatomyositis In some cases of 
systemic lupus erythematosus the V -shaped area of the neck is the site of an 
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eruplion that progresses lo form cither a shiny, smooth, gemiincly atrophic 
solid patch or many snmlai interspersed lesions Such solid plaques of 
atropln dcfimtcl} fa^or the diagnosis of s>stcmic lupus erythematosus as 
against dermatom) ositis. 

On the othei hand, the posterior aspect of the neck is far more often in- 
\ohcd in dermatom} ositis The occurrence of diffuse pigmented patches m 
the nuchal region with spread to the lateral portions of the neck is, perhaps, 
in some ua}S distincti\c of dermatonn ositis, and not rarely may be the initial 
site of the eruption Cutaneous lesions behind the ears, in solitary and dis- 
crete areas, are seen m both systemic lupus erythematosus and dermato- 
lu} ositis 

In some instances of dermatomyositis the resemblances to pellagra seem 
considerable because of the pigmentation of the neck (vaguely resembling 
Causal’s collar), pigmentation of tlie face, alterations m the oral mucous mem- 
branes, patches on the dorsa of the hands (which are, however, vastly dif- 
ferent in appearance), etc On several occasions I have encountered in- 
stances in nhicli the diagnosis of pellagra oi of riboflavin deficiency or some 
such a^ itaminosis had been entertained, and it seems to me that the pendulum 
of vitamin 13 deficiency needs considerable steadying Dermatomyositis, it 
ma} be noted, is also a disease in which exposure to sun often exerts an in- 
fluence on the eruption and its localization 

The pigmentation m dermatom} ositis may be so intense and widespread 
as to simulate Addison’s disease The finding of a low blood-sodium is not 
adequate to determine the differential diagnosis 

2 Less frequently there are encountered, chiefly on the anterior and 
posterior aspects of the chest, but also on the neck, abdomen and other parts, 
small areas of atrophy similar to those to be described in connection with 
the skin overlying the articulations These lesions, pinhead to a pea or 
larger, are often the clinical counterpart of what dermatologists call “white 
spot disease” or the “visiting card” type of scleroderma However, the 
differentiation of the atrophic lesions in dermatomyositis from “white spot 
disease” (a heterogeneous group of cutaneous anomalies) is not difficult in 
view of the associated features in the skin and the distinctive systemic mani- 
festations These appearances m dermatomyositis are of interest in showing 
that this type of atrophy (involving the supporting tissues in the upper cutis 
as well as thinning of the epidermis) is not pathognomonic per se of a single 
disease but must be evaluated on the basis of the entire clinical picture Such 
small areas of atrophy, occasionally grouped, are more often seen in derma- 
tomyositis than m systemic lupus erythematosus, and their relatively common 
occurrence on covered portions of the body seems noteworthy 

The cutaneous alterations in dermatomyositis, especially those on the 
tiunk, have been compared by some observers with radiodermatitis, but in 
reality the resemblances are superficial In dermatomyositis the involved 
areas are as a rule larger, often covering extensive tracts of skin , the telangi- 
ectasia IS finer, more closely set and more regularly arranged, the peculiar 
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sclerosis of true skin as found in radiodermatitis is absent, although it may 
be simulated in advanced stages of dermatomyositis, particularly when the 
underlying muscular and subcutaneous tissues ha^e undergone atrophy, the 
painful ulcerations of radiodermatitis never occur, although occasionally in 
dermatomyositis there may be ulcerations arising from a variety of causes to 
be mentioned later, there is no history of the use of roentgen-ray, radium or 
ointments containing radioactive substances (if there is such a history, the 
lesions extend far beyond the point of application of these therapeutic 
agents) , and, finally, the clinical picture as a whole, both cutaneous and sys- 
temic, IS Aastly different in these two affections 

/ The Limbs (1) Eruption over the articulations To discuss these 
lesions as a unit is not arbitrary, for m most cases of dermatomyositis the skin 
overlying the joints is affected characteristically, whereas the intervening 
portions of the limbs are spared Indeed, a few obser\'ers ha\e stressed this 
locali/ation about these so-called pressure points Study of this aspect of 
the eruption provides data substantiating the view that dermatomyositis pur- 
sues a variable course ranging from the mild cases to the acute, subacute and 
chronic forms with their transitions into the clinical pictures of myositis 
fibrosa, myositis ossificans, etc These observations, moreover, shed more 
light on the concept of this disease and, especially, the prognosis 

For coinenieiicc this group of lesions ma> be discussed under the follow- 
ing two headings (A) those i elated to the small joints, particularly of the 
fingers , (li) those related to the larger ai ticiilations 

(A) The lesions found in the skin overljmg the small joints of the hands 
in ikrniatonnosiiis lepreseiit an outstanding feature of this disease in all its 
st.igi> In inaiu cases the) appear as the initial manifestations B) theni- 
sel\ts these altci.itions are highly characteristic and take on the attributes of 
*i p ithogiionnnnc appearance, notably w'hen con elated with the remainder of 
the clinical pictuie In obscure cases these lesions may constitute a "reieal- 
ing ’ snrn Wnliout in any waj detracting from the importance assigned to 
iluin In (loitroii.”' it will be seen later that other diseases are accompanied b) 
"'tniiwhat similar manifestations, but, as a rule, their differentiation is not 
<hfiicuU 


In the carl) stages these lesions appear in the form of ill-defined, sonit- 
wliit idcsnatuus. hlotcin red telangiectatic patches situated o\er the inel.t- 
c lip > ph dangtal and niierphalaitgeal joints In some cases only a few' ot 

,inni:l tr region'- arc afiected, but generally the' eruptum is bilateral and 
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areas The eelauc vessels, ^\hen less nunieioiis, are e.isil} overlooked, as, 
for e.\a«ii>le. m the case of Mdjan and Rime ** in \\lnch no mention was made 
of them until then presence was pointed out as a cm ions fealinc by Lortat- 
Jacob m Ins discussion of that case On a nuinbei of occasions I have also 
seen these lesions o\erlooked Most often there is seen a fine adherent type 
of scaling, and undoubtedl} it is this feature that has caused a few observers 
to speak of a dr\ dermatitis’* In occasional examples 1 ha\e encountered 
gradually increasing jngmentation o\ei the knuckles, wnlhout a pieccding 
telangiectatic or eivthemalous ciuption, so far as I could tell Such pig- 
mented patches, generally ill-defined m their contours, may be seen sometimes 
in other afiections. such as ordinary rheumatoid aithritis, and cannot be 
regarded, therefore, as bearing special significance Pick described the oc- 
currence of necrotic hemorrhagic areas m the skin o\eil>ing the phalangeal 
joints of one hand Warszcwski and Radzinski lecorded the picsence of 
peculiar \esicular lesions o\er the mctacarpo-phalangeal joints Incisions of 
the \esicles } ielded a small amount of thin, apparently nonpurulent fluid The 
phenomena observed in these two cases lepresent examples of a more intense 
exudatne process such as is rarelj* encountered in this situation m derma- 
toni) ositis, but such lesions arc met with occasionally in this disease m othei 
parts of the body, usually as isolated manifestations 

When circumscribed plaques arc formed, they appear as bluish-red areas 
w’ith a fringe of telangiectatic vessels, often associated wnth dilated capillaries 
that course er the central portions of the lesions This appearance may be 
retained for weeks or months, may disappear, oi may go on to assume any 
one of the following characteristic aspects 

a The lesions ma} consist of a mosaic of papules in close apposition to 
one another, so that the normal lines of skin seem exaggerated (figure 4) 
There may or may not be a degree of atrophy, but, according to my clinical 
observations, this w'ould be restricted to simple stretching of the epidermis 
The pseudo-lichenification in these generally nonpruritic plaques has often 
been confounded w'lth neurodermatitis, according to my observations, but on 
the other hand, the bluish coloi may remind the observer of lichen planus 
Tins mosaic appearance is common and is often attended wnth more or less 
scaling of an adherent type 

b The lesions may be sites of “soft” atrophy (figure 5 ) similar to that 
seen in acrodermatitis chronica atrophicans, occasionally epidermolysis 
bullosa dystrophica Although this appearance may be best witnessed in the 
skin about the larger articulations, it is also encountered in characteristic form 
over the small joints The skin is thin, wrinkled, shiny, slightly scaly and 
often colored bluish-red wnth a superimposed livid hue 

c In other cases there are observed whitish plaques resembling porcelain 
or alabaster, wutli some depression of the central portions and a surrounding 
zone of telangiectasia These vary in size from that of a pea to an area 
covering the entire knuckle, especially over the metacarpo-phalangeal joints 
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Owing to the anatomical relations of the knuckles, these atropic lesions are 
apt to create the impression of pronounced infiltration, and, from their ap- 
pearance and feel, may be regarded as an example of “hard” atrophy This 
effect IS enhanced by the hyperkeratosis (scaling) commonly encountered in 
these areas In some instances these changes are so pronounced that the 
lesions seem to be adherent to the underlying bone, without m any wa}^ re- 
sembling scleroderma 

/ (J5) Similar changes may be found in the skin about the larger joints, 
such as the elbows (figure 6), knees, ankles, wrists, etc In my observations 
the elbows were the most frequent sites and were nearly always associated 
with invoKement of the knuckle areas Dowling’^ recorded an instance in 
which the initial manifestations appeared about the elbows, only to disappeai 
latei Most commonly there are observed reddish-blue or dull red flat patches 
showing a striking telangiectatic element and adherent scales When scaling 
IS pionounced, psoriasis may be simulated vaguely, as, for example, in 
Semon’s case In later stages the skin takes on attributes resembling those 
seen in acrodermatitis chronica atrophicans or healed epidermolysis bullosa 
d} strophiai, and becomes thinned out, wrinkled, and like cigarette-paper Ac- 
cording to my o^\n observations, this “soft” type of atrophy is especially com- 
mon I ha\c not yet had the opportunity of seeing the alabaster-like, whitish, 
“hard” ati opine patches in areas of skin about the larger articulations, such 
as is seen so often over the knuckles However, Schuermann obscr\ed 
])orcclain-likc spots o\er the malleoli and patellas Bamber saw whitish 
dtpiginciUid macules o\er the wrist, associated with telangiectasia, but he was 
not ceiiain that these spots ^^erc actually^ atrophic I have seen the skin over 
tilt I ntes discolored a deep reddish-blue, such as may be commonly found in 
patients witli chronic cardiac faihiie, and once I encountered a telangiectatic 
nnption about the ankles, the telangiectases being arranged in circular forma- 
tions \Mih simulation of Majocchi’s disease (purpura annularis telangice- 
tofks) '1 he I oitcs may be sites of pigmented patches with a surrounding 
/one of telaiigiccta«;ia ’ ' 


Since tmieh clinical significance has been assigned to the eruption about 
tiie articular arc.i'-, t'^pcuall} the small joints of the hands, it seems desirable 
to di-cii^v, .'iccordnig to iii) own obsertations, ‘^omc of the many diH’asts that 
*ni\ be ae< (snip lined b\ sniiilar inaniftstalions. 

Sy Lmi-hk lirxthrwatosu^ In this affection the cutaneous areas 
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recorded, but ^\herc adequate clinical details are a^allal)le, as in Klingmuller’s 
case, It appears that the condition was in reaht} dermr.toim ositis It must be 
admitted, however, that the diflFerentiation in such instances may be difficult 
at times, if not impossible at certain stages I have encountered at least 
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knuckle Ic'^iou'. in dcrniatojn^o'sili'si :uc not p.ithoj;nomonic pci sc, their oc- 
ciincnce proMdes, at the \ei} least, a significant "rexealing” sign, and then 
importance hcconics enhanced when they aic c\aliiated in teiins of tlic othci 
features in this disease In sonic instances, and these arc becoming fewer m 
numbtr. tlie difiercntial diagnosis between dci matomyositis and systemic 
lupus cr\ themaiosus will rest on the composite chnic.d pictuie and the sub- 
sequent course ' 

b . lc> odcrvwiUis Cltromca . 1ft ophtcans The lesions about the articula- 
tions in dermatonnositis. especiallv the l.irgei joints, exhibit considciablc 
resemblance to acrodermatitis chronica atiophicans (figure 6) This is 
particularly true of the eaih stages of the latter disease, when the erupti\e ele- 
ments arc more oi less confined to the immediate neighboihood of the large 
joints, such as the elbows Howexei, in the later stages a number of dif- 
ferences are found ( 1 ) m acrodermatitis chronica atrophicans the skin be- 
comes so thin as to permit the subjacent \cins to shine thiough, but such a 
degree of atrophy is uncommon in dermatonnositis, (2) m acrodermatitis 
chronica atrophicans there is spread to m\olve laige tracts of skin w’lth the 
“soft" t}pe of atrophy characteristic of this disease, but such extension of 
atrophy of this t 3 pc I ha\e not encountered m dci matomyositis, nor do I 
know' of its occurrence in an} recorded case, (3) m acrodermatitis chiomca 
atrophicans it is common to encounter linear sclei otic-Iike bands along the 
ulnar bones, etc, which seem not to occur in dcrmatoni} ositis , (4) the 
systemic features and the other clinical manifestations are \astly diffeient m 
these diseases 

c Epidcrmolym Bullosa Dystt ophica In the healing or healed stage of 
epidermol} sis bullosa d}Strophica the skin about the knuckles and the larger 
joints may be sites of lesions that are the counterpart of the cigarette-paper- 
like atrophic patches in dermatoni} ositis The former affection is distin- 
guished b} the frequent onset at birth or sliortl} after, the familial history, 
the commencement w'lth bullae, the frequent concomitance w'lth dystrophic 
changes in the nails, the oral manifestations that are often frankly bullous, 
rarely the conjunctival alterations in the nature of “essential shrinkage,” etc 
The general S}mptoms of dermatomyositis, including the muscular pheno- 
mena and the other cutaneous changes, especially in the face, are absent m 
epidermolysis bullosa 

d Clvonic Catdwc Faduic In clironic cardiac failure, particularly that 
associated w'ltli rheumatic lieait disease, involvement of the skin overlying 
the knuckles, elbows, knees, etc , occurs sometimes These lesions appear as 
superficial patches colored reddish, reddish-blue or purple red (local cyanosis), 
accompanied occasionally by hyperkeiatosis (scaling) of variable degree 
The latter may attain an enormous degree of development m some instances 
Generally these areas are colder to the touch than the neighboring parts, and 
it must be stressed again that they represent points of terminal circulation 
These lesions are probably analogous to the so-called “mitral flush or facies” 
observed m long-standing examples of mitral stenosis, and to chronic passive 
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congestion of the viscera seen in postmortem examinations in such instances 
Commonly there are associated follicular-papular lesions on the legs and 
forearms, similar to those seen in chilblains and in women with "poor cii- 
culation ” In addition, it is relatively common to find reddish brown papules, 
often with sciatched tops, sometimes more or less grouped (usualh less) 
about the articulations, and generall}’^ healing with the formation of centrally 
depressed scars enclosed by a peripheral narrow ring of pigmentation In 
the healing or healed stages papulonecrotic tuberculides are simulated, but m 
my view these manifestations have an entirely different significance from the 
somewhat clinically similar tuberculides found especially in children suffering 
from active lymph node tuberculosis with generalization of the infection 
(secondary stage of Ranke) 

The lesions about the articulations may, therefore, more or less resemble 
those in dermatomyositis, but in chronic cardiac failure they represent pait 
of an entirely different clinical picture 

c Rheumatic Siibcufaneous Nodules In occasional instances, of which I 
have seen one striking example, the presence of rheumatic subcutaneous 
nodules m the tendons passing o\cr the mctacarpo-phalangeal joints ma) 
cause redness of the overlying skm Generally only a few' knuckles aic af- 
fected irregularly This appearance is probably caused by local pressure on 
the superficial skin over the joints, for, as the subcutaneous nodules dmimisli 
111 size, the redness disappears Scaling seems not to occui At least it w as 
not present in the case under my observation 

f Angiokeratoma of Mihelh This condition affects the skm over the 
bony protuberances of the limbs, especially the hands and feet, somctmics the 
knees and elbow's When situated o\er the knuckles, the lesions may snnultitc 


closely those found m dermatomyositis As a lulc the eruption is composed 
of discrete, isolated, rough, hard and w’arty bluish papules, pinpoint to pin- 
head in size Diascopic examination shows dark red punct.i coriesponding 
to enormously dilated capillaries or actual hemorrhagic cxtra\a‘!ation, and 
pricking w'lth a needle is likel} to lead to free bleeding In addition to tlic 
abo\c localizations, the lesions arc often scattered irregularly over the fingcr^, 
toes and dorsa of the feet This affection occui in young adults of liotli 
''C\c‘». generally has its onset at an early' age in per'^on*;, c‘'pcrially girh with a 
jircvious history of chilblains or pernio, and is occasionally seen in as‘'Otiatiori 
with lupus erythematosus The morphology of these lesions as well as the 
t;encr,il clinical picture distinguish this disease from dertnalomyoMtis 

g Kaposi\i Idiopathic llemorrhanic Sarcomalnui In some itistnticcs 
this fhsc.asc iht eruption shows a definite predilection for ihc 4,m situmd 
o\cr the small joints of tin. hands as veil .is the large articiihtion"=- In tin 
average case this affection is ensdv differentiated by the urn nee of p» ruh. ir 


rtthh''ti brown or reddish blue pfafjiits near the terminal pirt*- of dit digit', 
thr p-i'.tncc of imdufes, the fairly distinctive coV>r of t't( I< -!'■> rn irai - 

{••‘I'tic m tl t hiwer hmb'- v’ ith tin kiratotb <ovr tit* Ur- and 
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the supcncntion of sarconinlous change^, ihc cntiicK diffcicnt chnic.n] tour<?e 
^\ith nnohement of hniph nodes, spleen, g.istrojniestinal tiacl, etc It must 
be stressed that (a) tins disease may also occur in children m whom it is pci- 
haps a little more difficult to rcco{rm?c. [b) a jiait of the eases onginall)' 
classified as cr\thcma clc\atiim dmtimim (qN ) reincsenled m icahly ex- 
amples of Kaposi's hcmoirhagic saicomatosis 

h lltylhcma Elci'atuui Diutmum In upical eases of this afi’cction theic 
aic observed bluish red, circumsenhed, flat, button-hke, infiltiatcd, more oi 
less persistent plaques situated o\ci the joints espcciall} the small articula- 
tions of the hands and larger joints, such as the elbows, knees and ankles In 
their further evolution these lesions disappear, often lea\ mg pigmented spots 
as sequelae 

Study of eases formerl} included in this categon indicates the hcteio- 
geneity of the group Thus, examples of subcutaneons nodules m rheu- 
matoid aithritis, Kaposi’s sarcomatosis. granuloma annulare and probably 
other affections ha\e been included m older icporls Wcidman and 
Besancon *" made an outstanding effort to establish this entity on chnico- 
pathologic grounds, but in my \ lew the nosologic status of this disease is still 
far from clear Abo\e all, it cannot be accepted that this eiuption, assuming 
that the two cases described b) Weidman and Besancon w'ere of the same 
nature, represents a “rheumatic” dermatosis, unless one washes to employ 
this name in a vague sense It is interesting that rheumatic fever is one of 
the common diagnoses for cases that eventually turn out to be dermato- 
mjositis I have recorded’" tw'o such instances, and a critical review of 
other similar cases indicates clearly that the initial impression of rheumatic 
fever could not be substantiated post mortem Weidman and Besancon 
described certain anatomical findings as characteristic, peihaps pathog- 
nomonic, of erythema elevatum diutinum, but complete acceptance of this 
view aw'aits study of a larger casuistic material The illustration of the 
eruption on the hands in their second patient is a replica of wdiat I have 
described in dermatomyositis , figure 4 in this article may be compared with 
their figure 10 

Once I encountered an unusual instance showing similarities to erythema 
elevatum diutinum Early in the course there were resemblances to erytliema 
multiforme exsudativum and lupus erytliematosus owing to the presence of 
lesions over the small joints of the hands, the ears and face This was 
probably an example of extracellular cholesterosis In a case recently re- 
ported by Gately and Ketron -* as one of erythema elevatum diutinum, it is 
interesting that Urbach mentioned the possibility of extracellular cholesterosis 
in the discussion of this case The resemblance between these two diseases 
IS enhanced further by the occurrence of joint pains in both, or at least pains 
that have been interpreted as being of articular origin ■® 

1 Miscellaneous Affections Many other conditions are sometimes ac- 
companied by alterations in relation to the Icnuckles , for example, xanthoma 
tuberosum multiplex, xantlioma diabeticorum, gout, psoriasis, neuroder- 
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matitis, certain congenital anomalies, Raynaud’s disease, scleroderma, etc 
It is not difficult, as a rule, to differentiate the various manifestations of the 
aforementioned diseases from the appearances in dermatomyositis 

2 Remainder of Limbs (a) Proximal portions (arms, forearms, 
thighs and legs) The areas of limb between the joints are generally spared, 
with certain exceptions to be mentioned later in discussing the skin-muscle 
lelationship The continuity of skin over the limbs is more apt to become 
involved when the exanthem takes on a widespread distribution, and in such 
cases the extensor aspects of the limbs are usuall}’ favored However, the 
flexor aspects (flexures of elbows and knees, etc ) may show edema and As- 
suring In Towle’s case the skin became so tense that it broke at the bend 
of the elbow and the inner aspect of both thighs, resulting in hernial pro- 
ti usions of the subcutaneous fat but such a phenomenon belongs to the 
rarities The eruption on the limbs is the counteipart of the lesions picM- 
ously described In instances featured by a universal distribution and pro- 
nounced scaling, the pictuic of an cxfoliatne dermatitis maj’’ be produced 
(ft) Distal portions (hands and feet) Under this heading a few in- 
teresting manifestations remain to be mentioned, among them certain “vaso- 
motor” phenomena 


1 In addition to the characteristic knuckle lesions, theie arc commonl} 
as‘>ociatcd ^\lth them telangiectatic and scaling small areas coloicd red to red- 
dish blue and situated between the distal interphalangcal joints and the 
proximal nail folds, with encroachment on the latter structures (Agure 4) 
'riiese appeal anccs are often duplicated in sjstemic lupus erythematosus 
(Agure 3) and probably other diseases, hence the} are distinctive m onh a 
limited degree I have seen cases labeled as s}stennc lupus ci ythematosus on 
the b asis of these lesions in obvious examples of dermatom}ositis 

In a niimbei of recorded cases the eruption on the hands has been diag- 


n»^«.e(l originally as occupational dermatitis, so that this di‘‘Case soinetiincs 
has niedicolcg.il implications I Ime recorded two such examples and rt- 
\iewed the fat lor of lead in its possible relation to the onset and accentuation 
dermntonno'.itis ’ Hcndr} and Anderson*" reported the case of a 
phi^togi.ipij^.r's assistant in whom a positue patch test to Intlroquitionc was 
‘'hinintl, hut the sirrjoficance of this Anding was impaired hteaiist of the 
{’toeni s improvement despite continuation at wt>rk 

~ 1 he hiigrr*. and toes, espveiallv the fornur. are often sites of phetio- 

'i! 'I gi ♦ler.dK tli'.utd as vasonintur in t»rigin 'llu^c include part stht ‘•ia> 

? n c tmghm;. etv.) and .icrocvanosi^ of various grade- witli irai.M- 

^ ^ <1 i inttal pitture re-tinhlmg Ravniiutl’'' th'-e.t'-t In ;* group of tQ 
, ! , '' (rhea."} and IVarvrnan " rtiorded tin f^tnrrtn'*t 

* * ''■ *tru p'i.tnt> ;*n<{ acrfKvatujsi', or variant'- of tin*- talt in 

' ’ Ut' v n *j,^. ra’-e-tfu'-n'- were luith-r proMomutd r.or 
, \ '‘oiti- to true oi tin p*i*aon!*ua a- ar-o) 
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pscutlo-Rnuinucr'i sMuhonic i*' As .i lulc, the attacks, ^^luch may 

appear either as an initial ni.inifcstation oi as an intcrcuuent c\cnl, arc 
hnmecl to the first vinijo of local syncope (fingers white and “dead”), occa- 
sionalh the second stage of asjdnxia (blue fingcis), hut raicly the final phase 
of gangrene These attacks occur gcncialh in the w'lnter In Ingram and 
Stewart's ]vnlient mild episodes of acro.isph) xia appealed during each of the 
three winters pieceding the onset of dcrinatoinyositis Bailey reported 
an m>tance in which there was a prcMOUs histor} of chilblains at an early 
age I "■ described the case of a joung man who had several such attacks 
intercurrcntl} . and it may be noted that a rclatn eh high percentage of such 
patients were men 

In another inibhcation the point has been stressed that a pseudo- 
Ra}naud piclinc m.a} he encountered in a number of affections, such as der- 
matom^ositis. systemic lupus erythematosus, scleroderma, etc Some ob- 
servers ha\ c attempted to alh these diseases on the basis of these vasomotor 
manifestations, but this mcw’ is hazardous Whether similarity in patho- 
genesis necessanh means identity in etiology seems doubtful, and this funda- 
mental problem still remains to be clarified 

From time to time obser\ ers Im e also attempted to establish an absolute 
relation between scleroderma and dei matomyositis This hypothesis, based 
chiefly on analogy, may be regarded as lacking in proof On this point my 
views are in complete accord w'lth those set forth recently by O’Leary and 
Waisman wdio also sharply differentiate these diseases 

3 There came under my obsen,fation a piobable example of systemic 
lupus erythematosus, the only one I have seen wnth undoubted involvement 
of the large muscular groups, in which the ventral surfaces of the distal ends 
of all the fingers w'ere sites of a deep red, sharply circumscribed eruption 
These lesions occupied about an inch of the surface and extended toward the 
free margins of the nails on the dorsal aspects The appearance simulated 
somewhat that seen in psoriasis This case is mentioned as a curiosity in 
view of the definite muscular involvement in a case in whicli the findings at 
necropsy were consistent with the diagnosis of systemic lupus erythematosus 
How'ever, as I saw the patient on but one occasion and had no real oppor- 
tunity to study the clinical course, it seems wise to suspend judgment until 
more examples of this type are observed 

Schatzki described an instance of dermatomyositis in which the large 
toes were sites of a few scattered erythematous painless lesions Such spots 
are not to be confounded with the Osier nodes 

4 Palms and Soles Involvement of the palms and soles is uncommon in 
dermatomyositis In this respect there is a definite contrast between this 
disease and systemic lupus erythematosus, for in the latter affection these 
areas, especially the palms, are frequent sites of red or reddish blue, discrete 
and coalescent spots (figures 3 and 7) A few observers have recorded ex- 
amples of dermatomyositis tliat are exceptions to the above rule Thus, 
Crevald®^ saw large red spots on vaiious parts of the palms Pick de- 
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scribed a case in which he observed, in die terminal stage, lentil-sized, blinsh- 
violet, non-circumscnbed painless spots in the palms Such lesions may 
more or less resemble Jaiieway spots, and it may be noted that in this case 
the postmortem examination revealed no evidence of acute bactciial endo- 
carditis Dohi ““ recorded the occurrence of many telangiectases m the palms 
and soles, with the epidermis being apparently thinner than normal In one 
of my cases there had been a punctate type of keratoderma Wolf and 
Wilens (case 1)®° described an example of dermatomyositis in which the on- 
set occurred with a “dermatitis” of the palms These are all exceptional 
observations Involvement of the palms and soles, especially the former, 
speaks definitely for systemic lupus erythematosus as against dermatomyositis 
Petges and Petges," discussing poikiIodermatom 5 ’ositis, also stressed the 
raiity of such lesions in this disease. In m 3 ' view this svndrome is merety 
a morphologic variant of ordinal*}* dermatomyositis 

5 Nails Involvement of the structures about the nails is but larch' 
mentioned in accounts of dermatom 5 'ositis, 3 'et such changes aie often seen 
(figures 5 and 8 ) The occurrence of erythematous and telangiectatic 
lesions m the soft parts about the nails is fairly common, and. as a rule, the} 
may be found along the rims of both the proximal and lateial nail folds As 
stated, similar changes are encountered in S 3 'Stemic lupus cr} thcmatosiis and 
probabl}' other diseases Of greater diagnostic significance is the appearance 
of hyperkeratotic alterations involving chiefly the proximal nail fold, occa- 
sional!}' portions of the lateral nail folds These are recognized as }cllowish 
tissue that projects irregularly or unevenly for a short distance over the 
lunula Sometimes the changes arc slight, but within the past few months I 
ha\e seen three instances exhibiting these lesions in pionounccd form All 
of these cases were associated ^Mth alterations in the skin about the knuckles 
and the soft parts immediately surrounding the nail folds In one instance 
there ^^crc also subungual hyperkeratotic accumulations underneath the lateral 
margins of the thumb nails, but such changes are much less important Tt is 
m\ belief that h}'|ierkcratosis invoking the pioxinial nail folds is analogous 
to the wliiiisli Icukoplakia-hkc patches found in (he oral nuicons mernbrant.s 
) It appears that anatomical peculiarities ma\ explain (he }tIlowish 
lolftr i)\ the former and the whitish appciirance of the latter Occa<ionall\ 
siinil.ir lesion'? are seen in the Iocs (figure 8) In some nist.uiccs ’ ' ’* tlic'^t 
•lUt ratin'!'' art cotered partlvb} crusted areas which t>u renioxal reical suptr- 
ttei il dtltcls ’1 he thange> in the nail folds may undirgo coinpkte in- 


^ \ i/f i**>*«T f •♦■S' — 

^ , « ,»fj ,j |, alterations for djs. 
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Fig 7 (Left) A case of systemic lupus erythematosus in a child The erythematous, telangiectatic and slightly hemorrhagic lesions in 
the palms and ventral aspects of the Ungers (A and B) 

Fig 8 (Right) From the same patient as in figure 4 (after Engelhardt) To illustrate the lesion m the proximal nail fold of the 
large toe 
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not seen massive hemorrhage into the nail beds as may occasionally occur in 
systemic lupus erythematosus ^ 

The incidence of the hyperkeratotic lesions about the proximal nail-folds 
IS probably fairly high These changes are often overlooked because they 
are not conspicuous Occasionally they may appear as one of the early signs 
of dermatomyositts It is difficult to state at present whether these mani- 
festations are distinctive Although I have, thus far, not met with them in 
systemic lupus erythematosus, a lecent case of diffuse progressive scleroderma 
under my observation showed similar lesions 

g Miscellaneous Aieas of Skm The buttocks and sacral regions are 
occasionally affected, rarely the scrotum The evolution of the lesions is 
analogous to that already described, and in these situations the eruptions lack 
specific attributes Involvement of the buttocks by telangiectatic and super- 
ficially atrophic patches may only vaguely simulate the charactei istic changes 
in acrodermatitis chronica atrophicans 


Mucous Membranes 


The term deriiiatomucomyositis, first introduced by Oppenheim to desig- 
nate the oral manifestations, is now considered superfluous, as these ap- 
pearances arc an integral part of the disease Schuermann collected the 
records of more than 50 cases showing these lesions, an incidence of about 
20 per cent This is a conservative estimate, for owing to a number of 
technical difficulties, the mucous membranes arc usually studied with less 
care Of these parts the mouth and pharynx are most frequently affected, 
the larynx, conjunctiva and nose less commonly Schuermann and his pupil, 
Mcmmert have review'ed the subject cxhaustiv’clj In the main my ob- 
servations arc in close accord with theirs, although in the account to follow 
certain differences in the evaluation of the lesions will be discussed 


Before considering the subject, several points need to he mentioned, (a) 
the morphology of lesions in the mucous membranes is influenced consider- 
Jiblv hv a varictv of anatomical factors'*®, (b) in some distascs there is an 
luhereul leudency toward pol} morphism m the cnanthem, whereas m f»thcr 
tasLs this multiformity m appearance is due, in large ])art. to snpcrimpf><itK‘n 
’'f sut.li secondary phenomena as maceration of sputum, ett , (c) .ilthough in 
*k rniaioniv fixitis various lesions niav be observed in the mucous nunihiaues. 
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an occa'-mua! type can he consideicd as bcuig souk whit flistmciivt 
itinaniiug appcaranct> are. thciefore, ht-l rinienihcrtd in a lug.uive 
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there i"; lUftVe nuohetiient of the mouth, and the pioce-^s ma> extend down 
the pharynx and oaxi'-ionally aK'o tlie larynx In m.m} ca<?cs telangiectases, 
isolated or moie comp.ictly ananged. are found, hut such apjUMranccs are 
hnrdh distmctne 

Instead of being colored a blight red, the lesions often assume a dusky 
red or bluish red color, and careful examination of such areas rc\eals fie- 
(pienih the piesencc of closch set telangiectatic \essels In other cases there 
IS superimposed an edematou'. element This feature has clinical importance 
when there is implication of such structuies as the lar\nx. and it may be an 
occasional cause of hoarsene‘>s. etc In the monlli ])ioper this bluish-red, 
edematous appearance is s(.cn particnlaih in or near the margins of the 
gums, and such areas are prone to bleed readiK These lesions liaAC been 
occasional!) mistaken foi scur\) oi acute leukemia In dcrmatomyosilis 
there is no special predilection for the interdental papillae as is the case in 
scur\\ In a few instances the tongue ma) become more or less deiiudcd of 
us epithelium, and such examples are oecasionall) regarded as pellagra 

'1 he cases show mg a w idespread cnanthem or severe subjective symptoms, 
such as profuse salnation, etc , arc sometimes dignified by the title of 
stomatitis The subjectne complaints are best consideied at the end of this 
section, for m manj instances it is difficult to tell w’hcther they are caused by 
changes m the mucous membranes proper or alterations in the deeper 
structures 

2 Simple Edema IVithout an Erythematous Component Occasionally 
this type of edema invohes such portions of the mouth as the tongue, gums, 
soft palate, floor of the mouth, etc , and this phenomenon seems to be the 
counterpait of w'hat is observed in the skin and the undei lying tissues This 
manifestation has special importance when it occurs m the glottis or other 
parts of the larynx^® In rare instances operative intervention by tracheo- 
tomy may be essential for the relief of obstruction to breathing There 
may be mechanical difficulty m extruding the tongue which is swollen and 
painful, but this seems not to attain the degree of macroglossia observed, for 
example, m atypical amyloidosis, hemophilia, etc The gums are occasionally 
sw'ollen, and, when this is associated with bleeding, take on a spongy ap- 
pearance simulating somewdiat that seen m scui vy and acute leukemia 

3 Hemmrhage The bluish-red appearance of lesions in the mucous 
membranes is caused, for the most part, by dilatation of the superficial capil- 
laries, and, as such, this appearance is not classed under the head of true 
hemorrhage Extravasations of blood into the tissues m the form of pur- 
puric spots or larger deposits are uncommon Oppenheim^® lecorded two 
cases m which “submucous suggilations" were observed m the cheeks, palate 
and posterior portion of the pharynx, with tlie subsequent formation of 
residual pigmented areas In a few instances I have seen petechial spots, 
especially on the hard palate, and these lesions, which were generally few and 
isolated, may have represented traumatized and ruptured telangiectatic ves- 
sels In any event, these petechiae possess no unusual clinical significance 
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As noted previously, bleeding gums are sometimes encountered and in some 
cases small hemoirhages occur m other parts of the mucous membranes, 
including the nose There is, however, no precise correlation between bleed- 
ing in the mucous membranes, the occurrence of purpura in the skin and tlie 
platelet count which is often but not always reduced It is justifiable, there- 
fore, to assume that local vascular damage, probably of a nonspecific type, is 
generally the important factor in the production of such hemorrhages. 

4 Vesicles In some instances vesicular lesions bordered by a greater 
or lesser erythematous halo are observed on the tongue, gums, palate and 
other areas of the mouth These manifestations often simulate ordinary 
aphthous stomatitis or herpes of the oral cavity In some cases they arc 
forerunners of eroded or more deeply ulcerated areas The lesions are best 
remembered m a negative way 

5 Erosions and Ulcerations In dermatomyositis the mouth occasional!} 
shows isolated or multiple, superficially eroded lesions occurring chiefly on 
the hard and soft palates, lips and tonsils, less commonly, on the nose and 
larynx As m systemic lupus erythematosus, the borders are often colored 
a bright red to bluish-red, with many telangiectatic vessels which are not 
always easy to recognize The eroded centers are covered with a whitish oi 
yellowish membrane which is more or less adherent When the lesions are 
isolated there is a decided resemblance to either aphthous stomatitis or to 
herpes These alterations are similar to the oral manifestations in systemic 
lupus erythematosus, and in occasional instances, especially when tlic cfllor- 
cscences are isolated, syphilis may be suspected 

In some cases tlie lesions may be deeply ulcerated It is probable that 
this IS owing not to any inherent attribute but more likely to sccondarv com- 
plications, such as superimposed infection When such areas heal there are 
fonned whitish depressed scars of variable size, up to that of a pea or largei, 
and such changes should not be confused with the leukoplakia-likc alteration's 


to be described in the next paragraph 

6 Whitish Flat Areas {Lcukoplakia-Likc or Resembling Lichen PIoiiuk) 
In my \icw this is one of the most important alterations found in the oral 
ca\it} in dcrmatom}Ositis It has been obscr\ed b} many in\tstig.itors, 
myself included Such changes arc seen, c^pcciall} on the cheeks, tongue and 
palate, as ‘Jinall areas, the size of a pea or larger, generally while or shghtK 
jtilow, with considerable rcscniblancts to leukoplakia Howt\er, in 10 case- 
of dermatonwosms Schuermann failed to observe this le'-ion fri a 
review of the httT.iture this investigator, impressed bv the apj»iicnt re -trie- 
lion of this leeion to men in advanced hfc, concludeel that it reprt-ciUed 
orthn.irv leukoplakia This view cannot be accepted for the following 
re fji) whereas most cases concc'rntel men. a few m-tantes f<rurred in 


V. f>Me of whom was a girl of 21: (b) in -onn risuirres tin 

Wert h.imd m vt.ung jH-rsons For example, m t."-. tnid- r nw 
trv.jtio.i ' sti-h |estche- v-tu Tinted on the tongue in a v .Tig nun wh-- 
u’d • .* ». ^ jj, «f “.vnltdis cr uhl h dthlUteiV c evht <fi|, f ' ih' 
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Icsioii*' .irc c.ipablc of rapul «;p(>nlaneou«; involution, a<; occnncd in the aforc- 
niontionecl patient , (d) the fa\orito sites for leukoplakia, especially the angles 
of the mouth, arc not affeclecl, (r) the appearance of these lesions may not 
be Innitecl to simple whitish areas, but in addition er\ thcinatous puncta and 
telangiectasia niaj be superimposed 

Often the whitish areas aic also arranged in the form of striae, lines or 
an irregular network, with considerable resemblances to lichen planus or lupus 
er\ thematosus One or two examples recoided m the literature may w'cll 
ha\e been instances of lichen planus-hke eruptions follow'ing the ingestion of 
arsenic, but in the \ast majoiity of instances this factor can be safely 
eliminated from consideration Each case must, therefore, be individualized 
in an effort to c\aluate better this t>pe of cnanthem 

It IS probable that the simple wdiitish lesions represent areas of localized 
h) perkcratosis analogous to those seen in relation to the proximal nail folds, 
which in the former situation are colored white, m the latter yellow^ owing to 
anatomical peculiarities 

Siibjccfix’c Symptoms Imolvement of the mucous membranes is often 
associated with subjects e complaints that may be not only distuibing but 
also serious It is important to stress, how'ever, that some of the symptoms 
may be dependent more directly on concomitant disease in the deeper tissues, 
for example, the muscles 

Increased salivary flow' w’lth its attendant phenomena is observed chiefly 
m cases show'ing ulcerated areas in the mouth or intense edematous infiltra- 
tions accompanied by oozing of the parts This symptom may be caused 
alone or may be intensified by the simultaneous presence of disease in the 
muscles of swallowing, so that part of tlie secretion is exteriorized instead 
of being swallowed In occasional instances the breath may be extremely 
fetid This is especially apt to occur Avhen tliere is bleeding of the gums 

Xerostoma or dr}niess of the moutli is less commonly encountered The 
mucous membrane of the mouth may be the site of a generalized bright 
erythema, whereas in other cases this symptom appears in the absence of 
objective signs For the most part the precise cause of this manifestation 
IS obscure, and there is no evidence that a deficiency of any of the vitamins 
IS responsible It is a phenomenon worthy of further study 

Difficulty in swallowing is often caused by the various lesions in the 
mucous membranes, especially those near tlie posterior aspect of the mouth 
Rarely involvement of the tonsils plays a part More important and probably 
more common than these as a cause of this symptom is the occurrence of 
muscular disease m the pharyngeal and perhaps other small muscles This 
complaint is always to be regarded apprehensively owing to the danger of 
bronchopneumonia In the occasional case m which recovery takes place 
despite muscular disease, it is likely that the alterations m the muscles were 
relatively mild m type The interference with feeding, often a real problem 
m therapeutics m tliese patients, may be enhanced by involvement of the 
deeper tissues m the cheeks, which provide an additional obstacle to opening 
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the mouth and swallowing Chewing of food is often impaired owing to the 
painful tension on the muscles concerned m this act ■''' 

Hoarseness is occasionally observed in dermatomyositis, and it arises 
from a variety of causes Among these are involvement of the posterior 
portion of the throat by inflammatory or edematous infiltrations and similar 
changes in the larynx or in its muscles Singly or combined, these may 
initiate the symptom or intensify it Larj-ngeal edema of a high grade is an 
occasional cause of death In some cases the voice takes on a peculiar 
husky quality,^" and sometimes the speech is slow and monotonous It is 
apparent that these symptoms may lead to confusion with a host of other 
diseases, such as myasthenia gravis, scleroderma, etc 

Pain in the mouth is generally ow'ing to the presence of ulcerated areas or 
localized edematous infiltrations A common site is the tongue, and here the 
symptom may occur as a result of involvement of the overlying mucous mem- 
brane, edema of the deeper parts of the structure or actual parcnch3'm€itoiis 
disease Inability to protrude the tongue fiom out of the mouth is a not 
uncommon occurrence Struppler ” obscr^ ed an instance m which a sw’ollen 
and painful tongue w'as the probable site of referred pain to the neck, but 
more commonl}' pain m the neck is owing to mvohcmciit of the deep pliar}'!!- 
geal or sternocleidomastoid muscles 

On the w'hole, the sj'inptoms caused by the lesions in the oral mucous 
membranes are analogous to those encountered m manj' other diseases af- 
fecting the mouth 

Prognosis of Lesions in Hie Oral lilitconv Mcnibiancs V Livoniui.,'’ 
analyzing the records of 26 cases which showed invohement of the mucous 
membranes and m which the c\cntual outcome was known, found that death 


occuricd 111 12, or about 50 per cent of this group An inteiesiing point m 
this analj'sis was the practically iinaiiable fatal outcome m those be\ond 
the age of 50 jears These data did not impress Schuermann,"'' for he 
noted a similar incidence of death m patients without iinoKcment of the 
mucous membranes Although this is true for the cases collected hv Sehuer-* 
maim, it is unwise to accept the implications of this point of view In mild 
examples of disease m the oral mucous membranes, the jirognosis is probahl) 
not appieciahb worsened When these manifestations are more pronourued, 
e^pecialh m e"Ukrl\ persons, this must he regarded .apiireheiisiveh o\\ing to 
tile jK»ssil)ilu\ of a superimposed aspiration broncluipncunuaua arising tU- 
ucllv 4»r .IS a contributor} factor The simultaneous occurrtiirt of di-eas^ 
m the stu iH muscles {if the plnirMix, ttc, worsens the prognosis, althongli in 
otta-tonal tnstanees rexanery ma\ take place nonetlieliss 

The lips .'lu sf)iuetnues s»tes of !es|tj*is m iltrm itoitHosUts { 
nu«s{ Jri.t|nent m.miu station is ‘.welling of tfie pirJs i.ir}mg loan .a riiild 
d grf.’ to t!t>> irvrm>{n«n of priijetimg mas- s oi thsti' * D g-Xii p,ii,n''? 
t pint, .-uni this IS isp‘cnIH Idi!) to wS^ri tin m, 

r- n.’p».r,n‘,| \.. d with tin sv tlnng tb' r< oft* n r 
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lo du‘?k> red area'?, *' occasionalh in the foim of marmonz«ilion When 
exudation is inoie intense, \esiclcs arc soniclnnes seen and these may occur as 
crusted pt>int*> 'Ulcerations, the countcipart of those found in the oral 
ca\ity. arc occasional!} observed on the lips’” As in the ease of the oral 
mucosa, gra} ish-\\ lute streaks or e\cn atrophic spots ma} be seen, although 
less commonly Aside fioin the swelling which is geiicially greatci than 
that in s}stcinic lupus ei \ thematosus, these manifestations arc differentiated 
with difficulty, if at all, in these tw'O diseases As a rule, the changes in the 
lips, consisting of telangiectasia, cr\thcina and ^a^}lng degrees of atrophy, 
arc more apt to be found in all forms of lupus erythematosus The simi- 
larities to lichen planus of the lips ma} be mentioned in passing 

Toiiuh S}niptoms rcfeiable to the tonsils are sometimes encounteied 
These may occur at onset or during the course of dei matomyositis Schuer- 
mann^’*' recorded an instance in a girl of 12 in whom there w'ere periodic 
swellings and redness of the tonsillar regions, and he was inclined to view' 
this phenomenon as being more than a simple tonsillitis In Bruce’s 
second case the patient had, at onset, a slight sore throat accompanied by 
swollen cerMcal glands and a temperature of 103 F In some cases there 
may be localized ulcerations, generally unilateral Sheldon, Young and 
D}ke reported one such example and noted, further, that there w'as no 
coriesponding gland in the angle of the jaw' In still other patients the his- 
toiy seems to ha^e indicated the occurrence of attacks of angina preceding the 
appearance of the more typical manifestations of dermatomyositis It is of 
course difficult to be certain in such instances that this w'as actually caused by 
tonsillitis, for there are many other causes of sore throat in dermatomyositis 

On the w'hole, it appears that involvement of the tonsils, which occurs 
only occasionally, produces no signs oi symptoms permitting differentiation 
from other diseases It is still a question whether this is owing to a simple 
banal tonsillitis or is the result of inflammatory changes caused by 
dermatomyositis 

Conjunctiva A few' instances of dermatomyositis have shown injected 
conjunctivae due cliiefly to dilated capillaries, the equivalent probably of the 
telangiectases m the skin Sometimes tins causes a dark bluish-red appear- 
ance, especially m the palpebral parts In rare cases there is a degree of 
blepharitis,®® wnth discharge at the angles of the eyes, uncommonly tearing 
and photophobia 

The injected appearance of the palpebral portion of the conjunctiva is 
more often encounteied m systemic lupus erythematosus, whereas m derma- 
tomyositis it is not an especially important manifestation Solid plaques of 
atrophy m this part of the conjunctiva are occasionally found m lupus erythe- 
matosus of the discoid atrophic form, but these have never been seen m 
dermatomyositis 

In an occasional case there may be pain m.the upper lids on digital pres- 
sure, which is generally owing to disease in the muscles, especially the orbi- 
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cularis oculi In rare instances paralysis of the extra-ocular muscles may 
cause varying grades of ptosis or strabismus 

Nose In addition to the various changes mentioned previously, there 
may be isolated edema of the nasal mucous membrane”'' and the lower 
turbinates may be swollen In Potain's case the presence of an ulcera- 
tion in the nasal cartilage was tlie chief basis for the diagnosis of glanders 
( 2 ) Mamfestahons Associated with Disease m the Muscles and Sub- 
cutaneous Tissues Dermatomyositis is generally regarded as a disease in 
which the muscles are chiefly affected, but often the subcutaneous tissue is 
simultaneously involved In most cases it is relatively easy to differentiate 
the manifestations caused by muscular disease In other instances this is 
more difficult and, for this reason, botli structures are considered here jointly 
Whenever possible, an attempt will be made to show the respective influence 
of each 

a Edematous Infiltrations The frequent occurrence of edematous in- 
filtrations produces features that are distinctive, yet at the same time analo- 
gous with those found in other diseases Sometimes this obscures other 
striking manifestations and must therefore be dissociated from them 

The edematous infiltrations affect large tracts of the limbs, chiefly in re- 
lation to the muscular masses although this is not always apparent The 
clinical features often seem to depend upon the stage of the illness, the depth 
of the extravasated fluid and perhaps other factors Early in the course the 
infiltration may be soft and pitting in type, later, firm and indurated, some- 
times laidaceous However, there seems to be no special rule, for the 
affected areas may show a doughy hardness from inception whereas m other 
cases the infiltiation may be minimal and even apparently absent In nearly 
all instances of dermatomyositis, cspecialK when the edematous clement is 
pronounced, theic is associated an intense degree of pain, and tins painful 
edema is one of the outstanding features of this disease Often the o\crl> ing 
skill sho\\s ^ arming degrees of erythema and c\en a hemorrhagic com- 
ponent, but these manifestations may be absent or irregularly distrifiuted 
If the edematous infiltrations in\ohc large portions of the limbs, it is the 
rule to find that the areas o\crIying the joints are spared or affected mini- 
malK This feature is a means of differentiating the edema of dermnto 
mjositiv from that of heart failure, sa\e for those uncommon instances m 
'Nluch the formei disease ic accompanied In »himmition in cnnliac reverie 
Moruntr, the idcrnatou*- infiltration'' in dt imair>nno''iti'' ‘•t* m not to pnvhici 
tht Inde-lHntiul tightening of tlu skin direcih o\trI\ing sucli joint'' the 
wrist", ankh s. ttc, a feature that ,ippears <^11111101111 it< thi" trfftn 

tlilft's.' |rogre"si\i scKrodtrina 


In* tdiinat,)?!-. elcmuit rnaj l^c ircomtant in tin stn-> 

In j.y ,)jn jw',rttf,n oi th* lin«b" t)- t 

u , isjl, of tht oth*,*' 

5 t\t*t .'i tJi,, tj», , re if*he«l th' '■nig*- e'.id at 
* 'n-** {», t*n< j ,f;. r rJf’rv:.? of j a'*! t- • ’ 


th it aich rntiltra- 
wh' if' and n 1 1 - 
Urnh 'Ih* 
r «p*tv ri th tni*' 

fi'* f d-'O 



DnUMAlOMYOSIlIS 


857 


pressure ou the atrophic nui‘!c]cs themscKcs, whereas in the former, a slight 
amount of pressure on the underlying tissue-? is all that is required to bring 
out evidence of pain ^^^len the edematous infiltration is pronounced, it is 
often possible to show that the degree of pam on digital pressure increases as 
one proceeds from the skin to the subtutancous tissue, and, finally, to the 
muscles themselves In many cases l)ing in bed or turning from side to side 
is sufficient to proioke agonizing sensations, so that patients generally he 
immobile and can hardl) endure the weight of bed sheets This picture of 
severe pain is the classical one described in texts, but there are many instances 
in which the edematous infiltiations and the painful element are minimal, 
even absent Despite tins, the muscular masses may progress tow'ard 
atrophy The latter course of events is seen especially in so-called poikilo- 
dermatomyositis which, as I ha\c stated before, seems to be but a variant of 
ordinary dermatoni) ositis 

A. Phenomena Associated or Seen With Edematous Infiltiations 1 
Sign of Peon d’Oiange In occasional instances of dermatomyositis the 
edematous collections produce elevations of the skin surrounding the hair 
follicles, w’hile the latter act as though they were anchored in situ, thus caus- 
ing an exaggeration of the follicular openings wMth deepening of their aper- 
tures This phenomenon, to which the above name has been assigned be- 
cause of its resemblance to orange peel, is seen in many conditions involving 
an extensive infiltration of edematous fluid directly in the upper part of the 
skin It IS equivalent to the appearance seen m cancer of the breast in which 
It is caused either by a tremendous infiltration of cancerous tissue especially in 
the lymphatics or, according to Handley, by perilymphatic fibrosis This 
phenomenon may be encountered, for example, when tlie skin is infiltrated 
with procaine It is often seen in myxedema tuberosum circumscriptum and 
may be observed in scleredema adultorum of Buschke, especially wdien the 
skin IS pinched up, and occasionally also in ordinary diffuse scleroderma m 
tlie early stages I have observed it several times in dermatomyositis as a 
localized manifestation, especially on the limbs It is an interesting but non- 
specific occurrence 

2 Stiiae Atrophicans In some instances of dermatomyositis the ede- 
matous infiltrations invade the cutis and cause stretcliing of the elastica fibrils, 
probably to the point of rupture This manifestation may become evident 
only after the edematous collections have been resorbed in large part, and the 
phenomenon is analogous to what occurs in obese persons who lose weight 
rapidly The striae are seen chiefly about the areas of joints or near them, 
as in a case that I reported It is probable that otlier areas may also be 
involved, for example, the abdomen, and in such a case there would be a close 
similarity with the striae found in association with pregnancy The lesions 
in dermatomyositis seem not to be accompanied by hemorrhage and do not 
take on the bluish color seen so commonly in examples of “Cushing’s 
syndrome ’’ 
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3 Calcification Calcific deposits are often found in the subcutaneous 
tissues in dermatomyositis, less commonl}^ in the muscles AVhen the 
process is more extensive or secondaiy infection is superimposed, the cutis 
may also be mvoh ed 

These deposits are found chiefly m the subcutaneous tissues whcie thc} 
arise probably as a consequence of local damage to the panniculus adiposus 
They are observed principally m the limbs, especially about the joints, includ- 
ing the smaller articulations The lesions are also commonl} found inde- 
pendent of these parts, for example, in the buttocks, near the axillae, occa- 
sionally near tendons, etc These deposits may be localized in one or se\eral 
areas, but sometimes they are so extensive as to resemble the clinical picture of 
a universal calcinosis In some cases they arc sj'mmetrically disposed 
There may be small or large conglomerated masses the size of a fist or larger, 
but in many examples a radiologic examination is essential for their disco\- 
ery Ordinanlj^ the calcific deposits occur as firm, often irregularly infil- 
trated, deepl}' situated nodules whereas the overlying skin is unaffected or 
may become adherent to the mam mass As they increase in si/c the cu- 
taneous tissue becomes implicated and there ma\ appear thinning of the 
skin with bluish discoloration When these deposits break through the skin, 
they exude a di> mush> material of past> consistence Healing occurs with 
the formation of a depressed scar Occasional!} abscesses form, probabh as 
a result of secondary infection, and the e\olution of these lesions is like that 
of a warm cutaneous abscess." with formation of a supiiuiatne focus exuding 
calcareous pus Healing is featured by atrophic cicatrices 

Extensive deposits of calcium, especially those near or in relation to mus- 
cular masses, may cause interference A\ith moxeincnl oi pki} of muscles 
Calcific masses occur also within the muscles themsches and are re\ealed, 


with great probabilit\, b} roentgen-ra} examination E.nely os'^ilication 
.il)p,irentl} occurs, and in Baile}*s patient'- this was surmised on the basis 
of an increased opacit} in the skiagram showing lesions near the greater 
trochanters of the femora Exceptionally, calcific dejiosits nia} be observed 
in other organs I'or example, Gluck lecordcd the occurrence of cmI- 
cificatioii not oiiK in the subculaneous tissues, hut aho in the larcngeal car- 


tilagc Whether the latter was definitely related to or coincidental with tin 
prcKess f,f (.ilciutu dcjjosition in the Mll)cntatK‘ou^ ti'-snc'-, it is diniciilt to be 
I' rt iiu iu an\ ectiit, this association needs further stinh 
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Wise to deduce etiologic relations hetween diseases on the basis of this phe- 
nomenon, c\en tliough in some of the .iftcctions named the pathogenesis of 
these deposits ma} he shnilai oi c\cii identical 

Most ol)sei\eis agiee that blood studies on the content of calcium and 
phosplioius rc\cal \ allies within the range of normal. Sometimes the con- 
tent of blood-calcinm is actnalh diminished, although not to anj striking 
degree On the other hand, Pciges and Petges ■ repoi ted elevated values 
ranging from 13 5 to 15 5 mg and deduced fiom this a definite relation to 
luTicrparathyroidism On the whole, howc\er. the CMdence piesented, in- 
cluding the data m the cases undei mj obseriation, appears to be at variance 
with this MOW Morco\er, it is ni) belief that this t}pc of evidence cannot 
be used to sujiport an alliance bctw’ccn dei matom> osilis and sclei oderma 

4 Los^ of U 'eight Pronounced and often rapid w'asting is fiequently 
seen in dcrmaloiu) ositis this phenomenon generally being coi related with 
muscular disease In some cases, howcvei, implication of the subcutaneous 
fat contributes, parth at least, to an intensification of this phenomenon 
During the stage of edematous infiltration and despite the rapid outpouring 
of fluid into the tissues, the w’cight may be below' normal, and this becomes 
more manifest m cases showing improvement wuth resorption of the exuded 
fluid Thus, in case 5 in a previous report w'asting of the body became 
obvious following active diuresis 

At postmortem examination the subcutaneous fat may be absent,®*' 
atrophied,"' or replaced largely by fibrous tissue ®^ 

It appears, then, that in many cases imolvement of both the mucular and 
subcutaneous tissues contributes tow'ard tlie rapid W'asting so often seen in 
dermatomyositis and its congeners 

5 Mitetitous Deposits In a few cases of deimatomyositis mucinous 
material has been found in the deeper cutis when special stains were used 
The status of this phenomenon remains unclarified, most observers believing 
that it represents a degenerative product It is found in a wide variety of 
conditions, including true myxedema of the skin, myxedema tuberosum cir- 
cumscriptum, occasionally scleredema adultorum of Buschke and a number 
of cutaneous diseases ®“ At present its occurrence is best regarded as a 
nonspecific phenomenon The chemistry of mucin and the substances re- 
sembling It IS m a state of flux It is possible, although not certain, that the 
future may see means of diffeientiatmg these substances more satisfactorily 

6 Electrocardiographic Changes There is reason to believe that in oc- 
casional instances of derinatomyositis the electrocardiogram may show low- 
voltage ow'ing to the increased resistance to the electric current imposed by 
edematous infiltrations of the muscles, subcutaneous tissues and even the 
skin^^ Such changes therefore cannot be regarded per se as positive evi- 
dence of myocardial disease but require con elation with the clinical features 
as is the case in myxedema with its electrocardiogiaphic findings In one 
instance the electrical resistance was so great that tracings could not be ob- 
tained until later in the course®® Apparently such manifestations are va- 
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riable in their appearance and are seen only in an occasional example of 
dermatomyositis 

7 Total Piofein m the Blood The present knowledge concerning tlie 
chemical propeities of the edematous infiltrations in dermatomyositis is 
fragmentary, and investigations along these lines are clearly indicated 
There is reason to believe tliat occasionally the total protein m the blood may 
be diminished as a result of the widespread effusions and there is sometimes 
a tendency, although it is not especially striking, to a relative increase in the 
globulin fraction in the blood 

B Topographical Influences This section may now be completed with 
a more specific consideration of the clianges produced in the clinical features 
in certain parts of the body owing to the pronounced degree of edematous 
infiltration This is important for differential diagnosis 

1 Face In a previous section a characteristic facies was described 
It was stated then that this may be modified or obscured by tlie occurrence of 
accessor}' edematous infiltrations in the deeper tissues of the face In the 
latter event it is often difficult to tell whether the principal changes are in the 
muscles primarily or in the subcutaneous tissues, and sometimes it appears 
that both are affected The clinical features depend not only upon the degree 
of edematous infiltration in the more superficial tissues and in the extent of 
muscular involvement, but also upon the stage at which the patient is ol)> 
seried This explains, in part at least, the ^ariabll^ty of the tlcscnplions 
found in tlie literature on this subject 

In these cases the face is bloated, shiny, and the skin feels sti etched and 
tense Usually a brawny, nonpitting edema is found, and the skin may be 
pinched up uith difficult}, if at all, from the deeper tissues In one case 
under m} observation the edematous cheeks permitted pitting on digital 
pressure early in the course, uhereas later these were sites of a firm indurated 
condition As the lesion disappeared without rcsKlual sequelae, it cccmcd 
likel} that the entire course of c\ents could be explained on the basis of the 
t}pc and degree of the edematous infiltration Although the attributes of 
pitting on digital prc'^sure and of lifting the skin in pliable folds arc oftin 
characteristic and fairh constant m certain disca'-es, exceptions ate apt to \v. 
tneountered and the ol)ser\er ought not to rch on hard-and-fast ruks A\ithont 
knowing all the circumstances invoKcd rainfnlnc«s i*- abo a variable 
‘'\niplom and ina} be rtplactd In a disturbing feeling ot stifiiK^'- or ttn'.ion 


m the parts 
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The foregoing data indicate that there may be considerable resemblance 
between the facial fcatiiics of dcimatoniNositis and diffuse scleroderma, 
atypical amyloidosis, etc Indeed, ‘•ome obscrveis have argued foi an iden- 
tity between dcrmalomyositis and scleroderma on the basis of such similai- 
ities Yet, except in rare and incomplctel} studied cases, this differentiation 
is really not difficult In dermatomjositis, for example, it is rare to find the 
facial phenomena induced by the “sclerotic” alteiations seen in the average 
example of scleroderma, such as the t}pical pinched nose, almost beak-like, 
and the thin mouth with retraction of the skin away from the line of the 
teeth and the linear, often radiating fissures encountered especially on the 
upper bps Difficulties in differential diagnosis arise only in exceptional 
examples of each disease when the surrounding tissues are secondarily im- 
plicated; in dermatomyositis, the subcutaneous tissue, in scleroderma, the 
muscles In such instances, assuming that the clinical differentiation is be- 
yond diagnostic acumen as far as tlie facial lesions are concerned, a close 
examination of the remainder of the course ivill generally permit resolution 
of tlie problem A detailed study of the chnico-pathological differences 
betw'een these diseases w'lll be given m a succeeding publication 

2 Doisa of the Haud^ The dorsa of the hands are often sites of 
edematous infiltrations, generally but not always accompanied by erythema 
of the affected parts These infiltrations are similar m principle to those 
described on the limbs and face and show the same variable features already 
described When the swellings and erj'thema are related to the tendinous 
structures and soft parts near the joints, for example the wrists, the observer 
may interpret this to mean involvement of the articulations I have not seen 
in dermatomyositis the equivalent of the “frozen” wrists such as are com- 
monly encountered in scleroderma In some instances the edema is firm 
and doughy, interfering wnth closure of the hands and m such circumstances 
the resemblances to myxedema of these parts may be considerable 

3 Abdominal Region Occasionally the musculature and, perhaps also, 
the subcutaneous tissues over the anterior abdominal wall are affected by 
edematous infiltrations show'ing tlie same features already detailed^®’*"'®® 
Such manifestations may give rise to excruciating pains, and, unless inter- 
preted properly, may be confused witli intra-abdominal pathologic changes 
(“acute abdomen”) In cases involving large tracts of the abdomen, there 
may be resemblances to panniculitis of the abdominal wall ®^ 

b Rashes or Ciitaueons Changes in Relation to Miisculai Masses In 
some cases of dermatomyositis it is difficult to tell whether the cutaneous 
manifestations represent part of a widespread exanthem or whether these are 
more directly related to changes occurring in the deeper tissues, such as the 
muscles In this section the discussion will be restricted to tliose instances 
m which the cutaneous manifestations seem to be related to disease m the 
deeper parts, as the muscles, and an attempt will be made to explain the in- 
clusion of these appearances under a variety of titles 
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It may be stated at the outset that examples of this disease in aaIucIi th 
eruption is restricted to obviously affected deeper tissue are generally recorde( 
under the title of polymyositis There appear, ho^\e^er, to be transition 
between some of these cases and the variety showing the characteristii 
exanthem 

1 The edematous infiltrated and doughy musculai masses considered ai 
typical of polymyositis (or dermatomyositis) are often surmounted by erj 
thematous discolorations of variable extent and distribution Where th( 
erythemas are ^Mdespread or in the form of large tracts, these appearance: 
generally go under the name of erysipelatoid redness, owing to the more oi 
less vague lesemblance to er}'sipelas of the limbs Such cases have been re 
corded by many observers These erythemas may also be transitory, rela- 
tively pale or speckled in appearance, slightl} scaly, patchy or irregular ir 
distribution, and may reveal minute capillary heinorihages at the peripheries 
of patches or within them These lesions arc gcneralh found on the ex- 
tensor aspects of the limbs, but also frequently on the flexor surfaces, and 
occasionally m relation to the muscles of the trunk and other parts 

In othci instances the patches assume a violaceous hue or arc colored a 
deep red When such lesions are of limited si/e and arc associated with pain 
111 the undeil}ing muscles, they ma} resemble closeh er}thema nodosum 
'The designation of phlebitis may be applied to such changes \\hcn they seem 
to he in the hue of veins The term urticaria has occasional!) been utili/ed 
in sonic cases for pale rose, more or less tiansitor) edematous infiltrations 
ulicii the author really meant that these infiltrations were uitic.irial in t\pc 
(major component being fluid in the tissues) 

The purpose of this discussion, then, is to jioint out the nccessit) of 
designating accuiatcly the cut.uicous appearances, so that the literature ma\ 
be freed, so far as possible, from extraneous names for manifestations readih 


explained on chiiicopalhologic grounds 

2 //y/'cr/rif/iosK. Sometinics lupertruhoM" of a localized t\pc mac be 
ohsciied,*'' chiefl) in relation to the limbs, occaMonalK cNtwliere 

'riie occuricnce of tins curious phenomenon has kd some ol)‘«{r\trs Ut at- 
tribute It to an tndocnnt origin In nn \uw this maiiift-tation arises front 
local c.uises, although the precise mcchaiiisin is as \ct nfiscitre '' li is tii- 
efiuntered m au.is thi sites r»f tcidcut imoKeineni of tin duper ttssiu-^ 
acamipanied ofnu, .ilthough not alwa)-. by a degret <0 tevtliein.-i in tlu -Km 
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(Icrnialoimosjtjs and !«; one of llit* causes of coJUiactutcs It seems reason- 
able to infer that the cutaneous manifestations of tins type may be i elated 
in some ^\ay to disease in the tendons, althougb in some cases these appear- 
ances seem to beha\e as though they were pait of an exanthem As this sub- 
ject has recened but sc.mt attention, the mallei must remain sub judice 

Skin-Muscu: Rklaiiox 

The association of cutaneous and muscular disease in the same patient is 
the fundamental background of the a\cragc example of dermatoinyositis 
It IS not surprising, therefore, that obser\eis ha\e been dcepl> interested in 
the relation between these structures in this disease Tw'o principal view's 
exist 111 this regard (1) the eruptions represent a "collateial inflammatory 
element’* in the sense of Tendeloo,^’" that is to say, the cutaneous changes are 
secondarily and completely dependent on the subjacent muscular disease , 
(2) the eruptions arise indeiicndeiitly of alterations in the deeper tissues In 
my ^ lew* there is truth m both contentions, and it appears that each side has 
concerned itself only wnth its ow'ii particular observations Sometimes the 
distinctions seem academic, but that arises chiefly because our present knowd- 
edge restricts definite decisions It w'lll be my purpose now' to discuss the 
fundamentals of this controversy in greater detail 

1 A few obser\ers, especially Schuermann,”'’ have stressed the point that 
an interval of time often occurs betw'een the appearance of the rash and 
clinical evidence of muscular disease There are many cases in wrhich the 
cutaneous lesions seem to appear some w'eeks, months, perhaps even years, 
before muscular phenomena are recognized I can substantiate this point, 
but only m a general way, for there is at least one obstacle to its complete 
acceptance Although this interval of time exists m a clinical sense, it is not 
at all certain that the muscles have actually been free of pathologic changes 
from the onset of the illness This is the crucial point m the discussion, 
namely, that m the early stages w'hen the eruption is conspicuous, the diag- 
nosis is often overlooked and such instances are geneially recorded as sys- 
temic lupus erythematosus, etc O'Leaiy and Waisman®“ are inclined to 
believe that “m cases m which the onset is associated with a dermatosis sub- 
clmical muscular inflammatory changes aie already present” Having seen 
a fairly large number of cases m the early stages, it seems to me that if the 
muscles were carefully palpated, evidence of their involvement would be 
forthcoming, certainly m a larger percentage than is generally recorded m this 
phase of the disease However, it requires thorough search since only a few 
muscles may be affected at this time, and for this reason a biopsy specimen 
of muscle may fail to show alterations unless the proper site happened to have 
been chosen for this examination On the other hand, there is reason to be- 
lieve that our present knowledge of what are to be regarded as positive find- 
ings in biopsy specimens is not entirely clear That is why a clinical approach 
with emphasis on the early cutaneous lesions is important 
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2 Fiequently theie is a dispropoition between the seventy of the mus- 

cular changes and the cutaneous manifestations Much weight has been laid 
on this point However, this may be a fallacious aigument m view of our lack 
of knowledge legaiding the actual state of the musculatuie in such examples 
It has long been known, for instance, that severe muscular changes may be 
encounteied m patients with i datively little or even no symptoms referable 
to this tissue It has been suggested that m such cases the ede- 

matous element, whicli is so closely associated with the complaint of pain, may 
be minimal in extent The difficulties are further enhanced by the observa- 
tion tliat the muscles may appear grossly normal, yet may present definite 
minute anatomical alterations 

3 Supeificial lesions are often observed m areas devoid of underlying 
muscle, as for example, m the skin, over the knuckles, and m the mucous 
membranes on the hard palate and other paits This is one of the best aigu- 
ments for the dissociation of the exanthem and enanthem fiom disease m the 
muscles, but this conclusion holds mainly foi the cutaneous and mucous mem- 
brane lesions described under the headings of exanthem and enanthem 

4 Many small muscles may be affected m areas m which there is no over- 
lying skin, for example, the palatal muscles, diaphiagm, etc This argument 
has only restricted value 

5 The occurrence of cases in which the cutaneous lesions appear to be 
limited exclusively to sites of involved muscle affords evidence that in these 
instances, at least, a direct skin-muscle relation can be postulated reasonably 
In these patients, however, the eruptions are generally not of the exanthe- 
matic type, but consist of dermatoses such as have been described at the head 
of this section The few examples of tendon streaks may be mentioned 
here, but then pathogenesis must be left sub judice until additional data are 
forthcoming 

6 Finally, theie seems to be a close anatomical relation between the blood 
supply of the muscles and the subcutaneous tissues, possibly also the lower 
portion of the cutis However, information on the piecise nature of this 
1 elation is surprisingly fiagmentaiy 

From the data at hand, it is my belief that the alteiations desciibed in the 
category of exanthem and enanthem are best interpreted as phenomena oc- 
curring simultaneously and independently of the muscular changes, although 
both the skin and muscles aie affected by the same etiologic factor The 
other eiuptions mentioned in this section seem to be closely associated with 
disease in the muscles and are appaiently dependent upon the latter When 
the affection strikes both systems witli paiticular violence, it may be dif- 
ficult to establish the nature of the relationship 

(3) Miscellaneous Cutaneous Manifestations The eruptions mentioned 
in this section generally have but little diagnostic importance and are often 
a confusing element In many of the published accounts such deimatoses 
have been cited as important and essential lesions in dermatomyositis, but it 
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is my belief that this is not the case Few obscrvci s seem to have considered 
these eruptions critically 

0 Miiwna Ciy<:taUtua This occurs occasionally in patients exhibiting 
abundant s^\eats in this disease It is piobable, ho\ve\er, that the importance 
of profuse sweating, originally sticsscd as an intcgial pait of the sympto- 
matolog}', has been exaggerated *’“• **• Its incidence, especially the severe 
bouts of sweating, appears to be much lower than the early reports in the 
literature indicate Nc\crlhclcss, it does occui and is seen chiefly in severe 
cases of derinatomyositis requiring hospitaliration, particularly those with 
high temperature In some instances it seems to take the form of a 
"vasomotor” manifestation of unexplained nature In sucli circumstances 
it becomes a phenomenon worthy of further study Of itself it has no great 
value m differential diagnosis owing to its banality 

b Roseola In rare instances a small maculopapular eruption, occurring 
chiefly on the ti unk as discrete spots, has been designated as a "roseola ” 
Nearly all such examples have concerned cases in which the diagnosis of 
dermatoni) ositis was doubtful Indeed, there is reason to believe that such 
instances may ha\ e been generally examples of trichinosis, a disease m which 
a roseola-like eruption is far more commonly encountered In any event, 
the appearance of such lesions m the skin m derinatomyositis, if authenti- 
cated, IS exceptionally rare No such case has come under my observation 
and the more recent literature is completely silent on the point 

c Herpes Both herpes simplex and zoster are occasionally seen in der- 
matomyositis, also in systemic lupus er}'thematosus These eruptions appear 
to possess doubtful value in differential diagnosis or prognosis It is not 
rare to find a herpes simplex in association with a complicating pneumonic 
process in these diseases 

d Urticaua This is an uncommon manifestation m dermatomyositis 
In most instances the descriptions furnished would lead tlie critical observer 
to believe that these lesions were probably of the nature of more or less 
transient edematous infiltrations m the deeper tissues, such as the muscles 
and subcutaneous tissues It may be mentioned, in passing, that true urti- 
caria IS an occasional accompaniment of trichinosis 

e Eiythema Nodosum What applies to urticaria holds pan passu for 
erythema nodosum In both, also, the incidental factor of drugs must also be 
eliminated as a possible cause, especially in these days of widespread use of 
sulfathiazol 

f ScailaUmfoi m Exanthem A few cases have been described in which 
the eruption at onset was diagnosed eitlier as scarlet fever or a scarlatiniform 
exanthem It is probable that some of these, at least, represented the 
ordinary unrecognized eruption of dermatomyositis in a somewhat pro- 
nounced form Whether the appearance is seen early or late in the course, 
it is always advisable to eliminate the possibility of otlier etiologic factors, 
especially drugs Each case therefore requires individual study On a 
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compaiative basis trichinosis is more apt to show this type of dermatosis 
during its course The larity of this eiuption in dei matomyositis and its 
obscure status do not wan ant a place for it among the cutaneous manifesta- 
tions of this disease, unless more convincing data ai e recorded in the f utui e 

g "Eiythema MiilUfoiuie" 1 Efythema Margmatmn I have en- 
countered two cases of dei matomyositis in which there were laige plaques 
of margmated eiythema chiefly on the limbs In these instances the diag- 
nosis of rheumatic fever had been originally suggested because of the eruption 
and the clinical featuies of “articular” pains, fever, sweating and, in one case, 
a high antisti eptolysin titer, etc Both concerned young persons in the 
second decade of life Though theie were some resemblances to the typical 
erythema marginatum rheumaticum, the eruption in dermatomyositis showed 
the following differences (1) the limbs were the piincipal sites, the trunk 
being excepted This is contrary to what is generally seen m the rheumatic 
type, though, it must be admitted, such localization does not entirely exclude 
the rheumatic variety, (2) more important, the individual margmated 
plaques in dermatomyositis remained visible in the same state for weeks or 
even months, whereas the cutaneous lesions m rheumatic fever are featured 
by transiency in the individual lesions This fundamental difference in 
behavior was helpful in placing the proper labels on these cases 

Undoubtedly such cases have been classified in the past as “muscular 
iheumatism,” but the clinical course of the disease warrants separation of 
these two examples of dermatomyositis fiom the obscure syndrome encom- 
passed within the term “muscular rheumatism ” 

2 V esiculo-Bulloits Eiythema Midtiforme The occurrence of scattered 
vesicles and bullae, sometimes of hemorrhagic type, in cases of dermato- 
myositis has often obscured recognition of the essential diagnosis It has 
been pointed out®® that the diagnosis of erythema multi foi me, unless quali- 
fied in such a way as to designate a particular disease, is simply a morphologic 
description There aie times when our present knowledge does not permit 
more accurate classification of “erythema multiforme” but this difficulty will 
be overcome in future, as observers attempt to coi relate such eruptions with 
the systemic manifestations 

h Cutaneous Hemorrhages Irregularly distributed purpuric spots, less 
commonly petechiae, are occasionally found in dermatomyositis As in many 
other diseases, the lower limbs are often sites of such manifestations The 
lesions are generally seen late in the course, occasionally early In some 
instances there is an associated moderate grade of thrombocytopenia,^*'’ 
but, as a rule, the relation of these hemorrhages to the hematologic formula, 
including the tourniquet test, bleeding time, coagulation time and clot retrac- 
tion, is inconstant There seem to be no clinical features by which these 
hemonhagic manifestations can be distinguished from those seen in a host of 
othei diseases 

Hemorrhages may also occur secondarily into other types of lesions, such 
as isolated vesicles or bullae, etc 
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On the whole, these mamfeslations .'ickl a confusing element to the clinical 
picture and are best rcincnibered in a negatne way 

» Uinnitions in tiu' Shin Thc‘>c appeal anccs arise in a mimhci of 
w.ns 

a Pressure soies (deLiihitus ulcers) aie occasional!} obsened ovei the 
sacrum and other points of pressure ‘ The factors contributing to their 
origin arc the patient’s immobilit} in bed for reasons mentioned and the 
probable poor local state of the tissues implicated These ulcerations are to 
be regarded apprehensn ely owing to the possibiht} that they may ser\e as a 
focus for a complicating bacteremia,'^'' although healing may occur spon- 
taneous!} 

It IS moie common to obser\c ulcerations in scleroderma, especially over 
articular areas This is piobabh c.aused b} the pressure of the hide-bound 
skin stretched tightl} over the deeper contractui ed joints and the added factor 
of a deficient circulation to these parts Moie rarel}, calcific deposits in the 
subcutaneous tissues or in the skin may break tin ough to the outside 

b The occurrence of ulcerations m the skin secondary to the pressure of 
calcific deposits in dcrmatomyositis or to superimposed infection of these foci 
has been previously mentioned, and likewise, the relatively common super- 
ficial erosions in the oral mucous membranes and the lare ulcerations in the 
nose and other parts 

j Livedo Reticulai is In an instance of dermatomyositis under my ob- 
servation there appeared, as a sequel several months after the acute phase 
had been w'eathered, the cutaneous plienomenon classed as “hvedo reticularis 
or racemosa ’’ The lesions affected both the upper and lower limbs Orig- 
inal!} regarded by Ehrmann as a manifestation of syphilis, other observers 
began to record its occurrence in association with a host of other diseases 
In recent years, how'ever, this eruption has been stressed as a manifestation 
of periarteritis nodosa Without discussing the subject m any detail, it is 
my belief that these lesions lepresent a nonspecific eruption occurring in 
association wnth many diseases The question of whether the pathogenesis 
of hvedo reticularis is the same or similar m all cases must be left open at 
present 


Summary 

A detailed classification and discussion of the cutaneous and mucosal 
manifestations of dermatomyositis aie given in terms of a clmicopathologic 
correlation Throughout the presentation an attempt has been made to 
indicate the essential differences fiom the eruption seen in systemic lupus 
erythematosus despite the many resemblances There is a typical dermato- 
myositic facies which may, however, be obscured by a number of factors 
Under the appropriate sectipns, also, reasons are given for the resemblances 
of dermatomyositis to such diseases as trichinosis, glomerulonephritis, sinu- 
sitis, pellagra, Addison's disease, scleroderma, scleredema adultorum, a spe- 
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cial type of panniculitis, acrodeimatitis chronica atrophicans, epidermolysis 
bullosa and many other affections In most instances the differential diag- 
nosis IS discussed fully, m others, due to limitations of space, a few essential 
points of difference are mentioned. A detailed analysis of the edematous in- 
filtrations seen in dermatomyositis is given, together with a discussion of 
a number of phenomena associated or seen with these infiltrations The 
nature of the skm-muscle relationship is considered and an attempt is made to 
clarify some of the obscurities involved m this fundamental subject 
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MULTIPLE TESTS OF HEPATIC FUNCTION IN GAS- 
TROENTERIC MALIGNANCY; THE VALUE OF 
BROMSULPHALEIN, HIPPURIC ACID AND THE 
VAN DEN BERGH REACTION IN DETECTING 
HEPATIC METASTASIS, WITH AN EVALUA- 
TION OF NORMALITY OF THE HIPPURIC ACID 
TEST 


By Moses Paulson, M D , F A C P , Baltimore, Maryland, and 

Carl I Wyler, MD, Cmcmnah, Ohio 

« • 

From time to time throughout the past years communications have ap- 
peared which have indicated that the prediction of the existence of hepatic 
metastasis was a possibility In 1925 Rowntree and his associates ^ using 
phenol tetrachlorphthalem concluded tliat “in the absence of clinical evidence 
of hepatic involvement the phenoltetrachlorphthalem test may furnish the 
only evidence of the existence of metastatic nodules in the liver ” ' Positive 
tests were not obtained in all cases of metastatic involvement Bargen and 
Rankin,® m 1930, felt that their results, using bromsulphalein and the van den 
Bergh test in carcinoma of the large bowel, were statistically indicative al- 
though again there were individual exceptions In 1935 Wever, Althausen 
and Biskind ® attacked the problem using the Rose Bengal test together with 
icterus index and glucose tolerance In 33 cases of secondary hepatic neo- 
plasm, 26 showed some degree of dye retention The negative side of the 
problem, i e , results m patients without metastasis, was not discussed 
Meranze, Meranze and Rothman,^ using the Bodansky alkaline phosphatase 
determination,® found an excellent con elation between elevated phosphatase 
levels and hepatic metastasis Gutman, Olson, Gutman and Flood,® com- 
menting on this work, agreed with its general validity but point out again 
that errors may occur in patients both with and without metastasis 

It was with this literature in mind tliat we decided to determine whether 
application of the hippuric acid synthesis to this problem would be of benefit 
Accordingly this test was performed, together with the bromsulphalein de- 
termination and the quantitative indirect van den Bergh reaction, on a num- 
ber of patients with malignant disease The necessity for the use of multiple 
tests in the evaluation of liver function status and the fact that disorder of 
function may appear more evident in one modality than in another are well 

appreciated 


Material 

The patients investigated were individuals who clinically and roen 
genologically were thought, prior to surgery, to have malignancy of tl 

publication July 13 1941 

Hontmc w “ Gastrointestinal Section and Laboratories of the Medical Clinic of the Johi 
ospital and University, Baltimore 
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Stomach or the colon Wc restricted ourschcs to these sites of origin be- 
cause such tumors arc well known to invohe the hvei early by metastasis 
No patients with palpable Incrs, jaundice, or any othei eMdcnce of either 
Incr disturbance oi metastasis clscwhcic were included m our gioup When 
metastases arc described sub'^cquentl) as present or absent this denotes 
Avhether or not the) could he «:ccn oi felt by the operator several days later 

Method 

The hippuric acid dctciminations w'ere done as described by Quick/’® 
using the intravenous method This w’as necessary since some of the , 
patients were undergoing gastric aspiration in preparation for surgery at 
the time determinations were done The studies were started before we 
were aAiarc of the modification proposed by Weichselbaum and Piobstein,® 
and It did not seem adAisable to change our technic once aa’c had started 
HoAvcAcr, AA’e made use of their Avork by adopting as the solubility factoi 
00055 gm per cc A\hich is their aA'erage finding, rather than the 0 0033 
originally suggested by Quick It is possible that several of the cases Avith 
zero excretion actually A\ould liaAc shoAvn some precipitation if salting out 
had been resorted to, although they obAuously AA'ould haA^e been quite Ioav 
Nitrogen retention Avas not present in those cases Avith Ioav figures 

The bromsulphalcm test of Rosenthal and White is too aa'cII known 
to require any further dcsctiption It should be noted, hoAvever, that the 
5 mg /kilo dosage Avas used throughout and that all determinations Avere 
made one-half hour after intraA’enous injection 

The indirect quantitative A'an den Bergh reaction requires no comment 

Results 

Table 1 shoAvs the results on 25 consecutive patients AVith malignancy 
Study of tins table reveals several things It is apparent that, although the 
bromsulphalein test is of considerable value in the prediction of metastasis, 
the correlation is not perfect We did not anticipate normal tests invariably 
in the absence of metastasis, since there is no reason why preexisting liver 
damage could not cause an abnormal test m the absence of metastasis How- 
ever, at least tAvo cases (12 and IS) showed metastasis with bromsulphalein 
excretion at normal levels 

The van den Bergh test proved of no value othei than to exclude icteius 
diemically as had already been done clinically 

There is no correlation Avhatsoevei between the level of hippunc acid 
excretion and the presence, of metastatic hepatic lesions It is true, though, 
that a complete absence of hippunc acid by the method used was in every 
instance associated with metastatic involvement (six cases) What did 
intrigue us, hoAvever, were the uniformly Ioav levels of hippunc acid excre- 
tion which we obtained m this senes With three exceptions the results are 
beloAv the normal of 1 00 to 1 40 grams of hippunc acid (following the 
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Table I 


No 

Patient 

Age 

Sev 

Site of 
tumor 

Met to 
liver 

vdB 

units 

BSP 

'VSS 

Remarks 

1 

LS 

61 

F 

rectum 

No 

02 

■;% 

1 00 

Normal hipp acid 

2 

PP 

51 

M 

hepatic 

fle\ure 

No 

03 

5% 

0 93 

3 

EJ 

33 

F 

rectum 

No 

02 

5% 

0 87 


4 

J A 

62 

M 

stomach 

No 

03 

5 % 

0 80 


5 

PG 

48 

M 

stomach 

No 

03 

5 % 

0 79 


6 

EC 

55 

M 

stoiTiach 

No 

02 

5 % 

0 63 


7 ' 

AS 

49 

M 

cecum 

No 

04 

5 % 

0 62 


8 

JL 

53 

M 

stomach 

No 

03 

5 % 

0 60 


9 

GW 

51 

F 

sigmoid 

No 

04 

5 % 

0 54 


10 

CP 

57 

M 

stomach 

No 

02 

5% 

0 51 


11 

HG 

67 

iSl 

stomacli 

No 

03 

5% 

0 44 


12 

TS 

68 

M 

cecum 

Yes 

03 

5 % 

0 00 

Single nodule in liver 

13 

B W 

58 

M 

stomach 

No 

05 

10% 

1 08 

Normal hipp acid 

14 

JL 

51 

M 

stomach 

No 

03 

10% 

0 91 

IS 

WA 

42 

ESI 

stomach 

Yes 

0 75 

10% 

0 41 

Small scattered nodules 

16 

MS 

42 

1 

stomach 

Yes 

05 

15% 

0 87 

Peritoneal implants, liver 
relatively free ' 

17 

B M 

58 


stomach 

Yes 

1 

i 

05 

1 

15% 

0 51 

Tumor adhered to liver, pan- 
creas, spleen 

18 

J R 

66 

F 

rectum 

Yes 

05 

15% 

0 39 

Scattered nodules 

19 

H W 

73 

F 

sigmoid 

Yes 

04 

15% 

0 00 

Widespread 

20 

SB 

40 

F 

transv 

colon 

No 

1 

02 

20% 

1 13 

Normal hipp. acid 

21 

HB 

72 

F 

stomach 

No 

125 

20% 

0 44 

Scattered nodules 

22 

AL 

65 

M 

rectum 

Yes 

02 

20% 

0 00 

23 

B M 

48 

F 

transv 

colon 

Yes 

03 

1 

25% 

0 00 

Widespread 

24 

RJ 

66 

M 

stomach 

Yes 

03 

30% 

0 00 

Widespread 

25 

LL 

52 

M 

sigmoid 

Yes 

0 75 

40% 

0 00 

Widespread 


intravenous administration of 1 77 giams sodium benzoate) as suggested 
by Quick ® and confirmed in adults by Weichselbaum and Probstein,” 
Mateer, Baltz, Marion, and Holland,^" and others 

As a possible explanation of this, it occurred to us that the normal for 
this test had probably been determined on healthy young adults It is also 
our experience that “normal” levels are almost always attained in the usual 
healthy youth We could find no record, however, of the test’s having been 
applied to individuals m the middle and late decades of life — to individuals 
who had no evidence of or obvious cause foi hepatic damage Therefore, 
we decided to apply exactly similar tests to a group of hospital patients of 
approximately the same age and sex disti ibution who did not have carcinoma, 
who had no obvious cause for or sign of hepatic disease oi dysfunction, and 
who were essentially free of digestive complaints As the accompanying 
chart shows, howevei, these patients suffeied from various major illnesses 
and, although the outcome was favorable in the majority of instances, the 
patients at the time the}’’ were studied were moderately or severely ill The 
results of this study are shown m table 2 It can be seen that, although in 
this group seven of the cases attain normal figures and several others are 
quite close to that level, at least 16 of the 25 patients showed a deficit m the 
s} nthesis and excretion of hippuric acid of a degree which is ordinarily con- 
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sidered to signiU niipaiicd hcjulic function Tins is parliailarly sinking 
inasinnch as 23 of the 25 p.ilicnts had a completely noimal excretion of 
hromsnlph.ilcin Although \\e do not h> any means ^Msh to compaie pro- 
cedures eNahiatmg dissimilar functions, it is oni common expeiience and that 
of otheis that chmcalh significant h\ei damage is \ery ficquentl)' accom- 
jianied by a i eduction m hi omsulphalcin excietion In none of these cases 
was a significant elc\ation of the \an den Bcrgh test encountered 


1 v«i r 11 


No 

P \licnl 

Nkc 

•Sex 


n'sp 

\dH j 

Ihpp 
Acid ; 

Remark® 

I 

LK 

28 

r 

\ciuc .irthntis, l\ pc im- 

5% 

01 1 

1 1 33 

Normal hipp acid 





dctcrtutnL<l 

1 

‘ 1 


2 


43 

M 

\rutc p\chti<; 

1 5% 

04 

1 23 

Normal hipp acid 


JC 

51 

M 

Pnctinioiii.i Pneunio I 

1 5% 

05 

1 23 

Normal hipp acid 

A 

M P 

26 

M 

\cutc rheumatic fc\cr 

i s% 

02 , 

1 22 

Normal hipp acid 

5 

CL 

33 

M 

Gon arthritic, acute 

=;% 

02 1 

! 1 20 

Normal hipp acid 

6 

BJ 

43 

F 

\cute rheumatic fe\cr 

5% 

0 3 

1 18 

Normal hipp acid 

7 

PC 

S3 

M 

Sarcoid 

5% 

04 

1 13 

Normal hipp acid 

s 

E\V 

61 

M 

Auricular ribrillatioii 

5% 

02 

0 98 





with mult cinboh 




9 

1 7 

49 

r 

Xcphrosclerosis 

5% 

02 

0 96 

No nitrogen ret 

10 

UB 

iai 

M 

Subacute bacterial endo- 

s% 

03 

0 85 






carditis 




n 


56 

F 

Pneumonia conv 

5% 

0 3 

0 85 


12 

LB 

46 

F 

Subacute bacterial endo* 

5% 

02 

073 






carditis 




13 

C\V 

59 

iM 

\ctiv'e rheumatoid 

5% 

03 

0 67 






1 arthritis 




14 

MW 

68 

r 

Pneumonia Pnciimo I 

5% 

04 

0 58 


15 

0\V 

42 

M 

Coronary occl No 

5% 

05 

0 57 






failure 




16 


57 

F 

Acute rheumatoid 

5% 

03 

0 55 




61 


arthritis 




17 

CH 

F 

Pneumonia Pneumo V 

5% 

03 

0 53 


18 

CJ 

59 

F 

Neurologic dis w ith 

5% 

02 

0 53 


19 




muscle atrophy 





51 

F 

Arthritis acute type 

5% 

03 

0 48 






iindeterm 




20 

PR 

55 

M 

Coronary occl No 
failure 

Asthmatic bronchitis. 

5% 

0 3 

0 44 


21 

PB 

39 

M 

5% 

03 

0 38 






bronchopneumonia 




22 

LT 

41 

F 

Avitaminosis due to m- 

5% 

1 

04 

0 32 






adequate food intake 




23 

M D 

29 

M 

Poivcj Stic kidney w ith 

5% 

02 

0 32 






impending uremia 

10% 




24 

E r 

54 

M 

Pneumonia no type 

0 2 

0 45 

Mod alcohol m- 

25 

I S 

60 

F 

Bionchiectasis wuth 

15% 

02 

0 00 

gestion 

Had had antiluetic 





bronchopneumonia 



treatment 


It IS interesting to speculate on possible explanations foi these con- 
sistently low figures of hippunc acid excretion First, it is considered 
possible that the procedure is not entirely a test of liver function Best and 
Taylor state (without giving evidence) that formation of hippunc acid 
from benzoic acid and glycine takes place in the kidneys as well as in the 
hvei The kidneys are known to be principally concerned with this function 
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111 the dog at least Although none of the patients tested had an abnormal 
degree of nitrogen retention, it is still conceivable that renal damage may have 
influenced the results 

Although the test is performed with the patient fasting or after partaking 
of only a light meal, it seems obvious that the patient’s nutritional state at 
tlie time of testing may modify the results — ^this in spite of the body’s known 
ability to synthesize glycine We* have indeed found this to be true m sev- 
eral cases — the amount of acid obtained rising as a dehydrated and mal- 
nourished individual witli a gastric carcinoma is hydrated, transfused and 
prepared for surgery 

It may also be suggested that die low figures are, in fact, an expression 
of actual hepatic dysfunction and that this may indeed in some of tlie 
acutely ill subjects be a temporary tiling Haines, Magath and Power, who 
investigated the hippuric acid test in thyrotoxicosis, have noted that “it seems 
probable that marked alterations m the test can occur because of functional 
changes in the liver that must be of short duration and temporary ” It is 
certainly true that when patients with many of the diseases enumerated in 
table 2 are seen at the autopsy table, microscopic abnormalities are found in 
the liver 

Whatever may be the cause of these results, practically it is important to 
point out that they do not necessarily signify important primary disease of 
the liver The normal bromsulphalein excretion encountered almost through- 
out table 2 is in line with clinical findings Haines and his co-workers 
also noted in their study that, although tliere was some correlation in hyper- 
thyroidism between bromsulphalein retention and reduction of hippunc 
acid output, there were frequent exceptions, with a normal bromsulphalein 
and considerable reduction of hippunc excretion They concluded, in addi- 
tion, that the test was of little value m pre-operative determination of the 
patient’s fitness for surgery in thyrotoxicosis Whether the hippunc acid ex- 
cretory level would rise toward that figure considered normal in many of 
those individuals m table 2 who made essentially complete recoveries from 
acute illnesses is something which at present we are not able to answer 

It becomes apparent from a consideration of these data tliat increased 
sensitivity m tests of hepatic function, which has been a prime desideratum 
of investigators in this field, can definitely be carried beyond piacticable limits.i 
Tests can become so delicate that insignificant or transient degrees of dys- 
function are detected by them In this way the result of the test loses its 
significance and the procedure fails as a diagnostic measure by drawing at- 
tention to the liver in undiagnosed disease, when this gland is not primarily 
or even importantly involved Hepatic function tests of greatest value may 
be thought of as occupying a relatively narrow band of sensitivity with tests 
of less clinical value ranged on either side The most highly sensitive tests, 
of course, may be of considerable value when used serially in recording pro- 
gressive change in condition and prognosis 
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1 1 should be obvious that the statements and discussion above have noth- 
ing to do with those tests used in differentiating intra- and extrahepatic 
icterus 


SuMM\RV VND Conclusion 

Hippunc ticid, bi omsulphalcm and \an den Bcigh tests w'ere done on 25 
patients with carcinoma of the stomach oi colon who had no clinical evidence 
of metastasis A correlation was found to exist betw^cen the presence of 
gross hepatic metastasis, as determined at subsequent opciation and the 
degree of bromsulphalcm retention, although indu idual exceptions occurred 
No significant correlation was found between the presence of metastasis and 
the amount of hippunc acid cxci eted How c\ cr, in all six cases in which no 
hippunc acid was found metastases weie present The van den Bergh was 
not of diagnostic aid 

Owing to the unifornil) low' lc\cls of hippunc acid excretion found m 
these cases of carcinoma, a second series of 25 patients of comparable age 
and sex distribution w'as tested This latter group was composed of in- 
dividuals who had no signs, symptoms, or good histone reason for hepatic 
damage but who w'ere suffering from a w'lde variety of acute and chronic 
diseases Sixteen of these patients show'ed low'enng of the hippunc acid 
synthesis below' the level considered as normal, although m 23 of the 25 cases 
the bromsulphalem excretion w'as entirely within normal limits Possible 
explanations for this difference are discussed It is suggested that extreme 
delicacy in tests of hepatic function may detract from their importance as 
diagnostic aids by too frequently giving abnormal results m cases m Avhich 
liver damage is slight and is a relatively unimportant part of the general 
clinical picture This in no w'ay invalidates the serial use of the most delicate 
tests in following the course of liver disease and ni so determining prognosis 
Neither do tlie above statements apply to those tests used in the differentiation 
of intrahepatic from extrahepatic icterus 

This concept (that liver function tests can fail if too sensitive) is some- 
w'hat different from that usually held, in which it is felt that the failure of 
tests of hepatic function is primarily owing to their grossness 

We wish to tliank Etoise White Gould for her technical assistance and Dr August F 
Jonas, Resident Surgeon, for his kindness in putting the surgical material at our disposal 
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SOME EFFECTS OF POTASSIUM SALTS IN MAN 


B\ Normax AI Ki:iin. MD. Arxold E OsmuniRG, Pir D , and 
Ho\v\ri) B BiiRCiir.i I.. MD, RocIiC'>tn , .^hiinaota 

Durixg the last few both the phj “biologist and the clinician ha\e 

disco\ cred main new facli> regai ding the metabolism of potassium Several 
factors ha\c stimulated recent studies in this subject and among these liaAC 
been the availability of accurate microchcmical methods for the estimation 
of potassium in body fluids, the application of plnsiologic principles to the 
study of certain clinical sjndiomcs and a desire to establish more clearly the 
dividing line between the pharmacologic and toxic effects of potassium salts 

The problem of toxicity lias been confused in the past by conflicting re- 
sults obtained in two t>pcs of studies The initial experiments of Blake ^ in 
1839 revealed that the rapid mtra\cnous injection of a potassium salt into 
a dog IS quickly fatal Howc\cr, 40 years later, in 1881, Feltz and Ritter = 
injected a similar dose slowl) , fot example in 10 minutes, and no untoward 
symptoms de\ eloped The latter result gave us a clue as to w'hy relative^ 
large doses of potabsium salts lia\c been gixen by mouth for many years w'lth- 
out obMous toxic effects As much as 40 gm of potassium chloride have 
been ingested in one day b) patients suffei mg from myasthenia gravis with- 
out toxic s} mptonis McQuarnc and cow'orkers ‘ reported the administra- 
tion by mouth of 48 gm of the same salt daily to a patient w'ho had acro- 
megaly and hypoghcemia, no untow^ard effects occurred Apparently 
osmotic and other factors acting wnthin tlie lumen of the small bow'el prevent 
too rapid absorption of potassium salts into the blood stream The experi- 
ments of Winkler, Hofl: and Smith ® in the dog support such a point of view 
Therefore, to ascertain the single maximal nontoxic dose of a potassium salt 
given by mouth to a human subject seemed to be a pharmacologic problem 
worthy of further study We shall proceed to outline such an attempt m 
wdnch normal volunteers were subjects and endeavor to follow the lead so 
ably given by Ringer and Murrell ® in 1878 in their well-known experiments 
in tlie frog Ringer interpreted tlieir results as revealing that potassium 
salts m large doses had a toxic effect on the nervous and muscular tissues, 
but emphasized that they had a widespread toxic action on all “nitrogenous 
tissue ” 


Effect of Potassium on the Kidney 

Our first objective was to determine the effect of a large single dose of a 
potassium salt on the renal clearance of potassium and inulin Seven normal 
persons ingested 12 5 to 17 5 gm of potassium chloride or bicarbonate and 

*Read before the ninety-second annual session of the American Medical Association, 
Section on Pharmacology and Therapeutics, Cleveland, Ohio, June 5, 1941 
Received for publication August 6, 1941 
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after absorption had occurred tlie clearances were estimated * The routine 
procedure in these studies consisted m obtaining a control specimen of urine 
m the eaily morning, the ingestion of a. given potassium salt in 6 to 25 per 
cent solutions, and then collection of hourly or half hourly specimens of urine 
No food was taken in four studies, but to prevent epigastric burning in three 
a small breakfast was eaten just before ingestion of the potassium salt This 
consisted of either two soft boiled eggs or a small portion of oat porridge and 
50 c c milk In order to have a satisfactory volume of urine for clearance 
studies 100 to 200 c c of water were ingested every half to one hour through- 
out the observations The inulin clearance was determined after the in- 
travenous injection of 100 c c of a 10 per cent solution of inulin containing 
0 9 per cent sodium chloride, and the chemical determinations in the blood and 
urine were made according to Alvmg’s ® method 

In five subj'ects the potassium clearance rose from the normal fasting level 
of 6 to 14 c c to 41 to 105 c c , but tliat of inulin was within the normal 
range, 93 to 146 c c (table 1) During the clearance periods the concentra- 
tion of potassium in the serum varied from 22 to 28 mg per 100 c c Similar 


Table I 


Renal Clearances Large Single Dose of Potassium Salt without Toxic Action 


Subject (nor- 
mal person) 
and surface 
area, sq m 

Dose, gm 

Experimental 

period, 

minutes 

Urine 

minute 

volume, 

cc 

Plasma and serum clearance* 

Potassium 

salt 

Potas- 
smmt j 

Inulin 

Potassium 

Urea 

Ratio of po- 
tassium to 
inulm 

Ki 

1 97 

12 5 

KHCOs 

■ 

30 

35 

115 

52 

■ 

0 45 

95 

KClt 

50 

67 

26 

143 

58 

67 

0 41 

Bu 

1 75 

12 5 
KHCOs 

49 

31 

14 8 

137 

105 

■ 

0 77 

Ke 

1 95 

175 

KHCOs 

68 

30 

28 

134 

41 

■ 

0 31 

Gr 

1 92 

17 5 

KHCOs 

68 

30 

30 

32 

29 

93 

115 

49 

44 


0 53 

0 38 

Ro 

1 74 

12 5 
KCl 

65 

30 

4 1 

146 

49 

77 

0 34 

Mean 





126 

57 


0 46 


+ as c c per 1 73 sq m per minute 

1 0 06-0 1 gm per kilogram of body weight 
t Injected intravenously in ninety minutes 


T 1 potassium m the serum was determined by tlie method of Kramer, Benjamin and 
Tisdall, F F A clinical method for the quantitative determination of potassium in small 
amounts of serum, Tr Biol Chem 1921 xlvi 339-349 This method in our hands lias 
"ith gravimetric procedures The precipitation by sodium cobalti-nitrite was 
allowed to proceed for 45 minutes at icebox temperature in order to obtain a good granular 
precipitate If this and other steps are adhered to rigorously, the method is a satisfactory 
I cedure Potassium in urine was estimated by this method after ashing 
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doses of the same salts, ho\\c\et, admmistcicd to two additional noimal 
persons, caused the potassium cleaiancc to rise to 37 and 64 cc, and the 
concentration of potassium in the scium to 19 to 33 mg per 100 cc , but at 
the same time caused a fall m both the inuhn and the urea clearance to less 
than the noimal lc\cls The minimal \alucs for inulin wcie 71 and 77 cc 
and for urea 50 and 47 cc m these two subjects (table 2) Therefore, m 

lAHlI II 


Ucn.tl Clearance's LirRC Single Dose of Potas<5mm Salt uztli Tomc (?) Action 


Subject (nor- 

Dove 

Km 

Expcrimciinl 

period 

minutex 

1 nne 

Plismi and scrum cleiranccs'' 

m it pcr'on) 
.ind 'ijrf'tcc 
itct «tj m 

ron«tum 

?i!t 

Pon«- 
1 fhimt 

mtmitc 

\olumc 

! 

Iniihn 

1 

1 Potassium 

Urea 

Ratio of po 
tassium (o 
inulin 


Control 


30 

13 8 

1 107 


99 

0 07 

n 


30 

10 3 

119 

Si 

76 


1 so 

17 5 
KHCO, 

68 

30 

36 

71 

64 

50 

0 90 

1 

30 

38 

72 

50 


0 69 

1 

1 

Control 


30 

10 7 

143 

10 

70 

0 07 

\\i 

! 

30 

8 7 

145 

9 

65 

0 06 

l 98 

12 5 
KCl 

65 

30 

9 1 

77 

37 

64 

0 48 



35 

27 

80 

36 

47 

0 45 


• Calculated as c c per 1 73 sq m per minute 
1 0 08-0 1 gm per kilogram of body weight 


tw'o subjects the large dose of potassium disturbed normal renal excretion 
The decreased inulm clearance indicates reduced glomerular filtration The 
results of all seven studies reveal tliat a single dose of a potassium salt con- 
taining 80 to 100 mg of potassium per kilogram of body weight may or may 
not have a toxic action on the kidney Obviously such a dose is close to the 
toxic level for the normal kidney 

Considerable evidence has accumulated that tlie diseased kidney often 
can excrete potassium salts satisfactorily^-*® This has been particularly 
true m cases of dironic glomerulonephritis with edema in whiclr these salts 
have produced a diuietic action On the otlier hand, we now know that it is 
dangerous to give potassium salts in cases of nephritis in which severe renal 
insufficiency is present Caution in tlieir use is especially indicated in cases 
of severe acute renal failure, of severe passive congestion of the kidney 
and during the terminal phase of uremia 

Effect of Potassium on Sensory Nerve Endings 

Because of a certain amount of discomfort in tlie epigastrium after the 
ingestion of these large doses of potassium salts it seemed expedient to study 
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the effect of a potassium salt on lenal function after intravenous injection 
Such an attempt was made on two healthy volunteers At the onset of the 
intravenous inj’ection of 1 per cent solution of potassium chloiide both sub- 
jects complained of severe burning pain extending from the site of injection 
in the elbow vein up and along the aim vein to the shoulder The site and 
tj^e of pain were apparently similar to those expeiienced after the rapid 
intravenous injection of 10 per cent solutions of calcium and magnesium 
chloride Further attempts in several other veins also were attended by 
pain m one volunteer, but the second volunteer managed to take slowly, over 
a period of 91 minutes, 950 c c of the 1 per cent solution of potassium 
chloride without pain The concentiation of potassium in the serum rose 
from the control value of 18 3 to 22 mg per 100 c c and the clearance to 58 
cc, but the clearances of inulin and uiea were normal, 143 and 67 cc re- 
spectively (subject Ki [normal person], table 1) Therefore, this injection 
did not have any demonstrable toxic effects on the function of the kidney but 
confirmed the findings of others that a too rapid intravenous injection of a 
solution of potassium salts gives i ise to severe pain along the vein into which 
the injection is made Pudenz and his co-workers^® reported that their 
patient suffering from periodic familial paralysis, during an attack of para- 
lysis, when the concentration of potassium in the serum was decidedly low, 
was given intravenous injections of a 0 5 to 2 0 per cent solution of potassium 
chloride, a total of 1 0 gm in 10 minutes, the patient complained of such 
severe burning pain along the vein that on one occasion he stated that he 
would rather remain paralyzed than submit to such an injection 

The localization of this pain along the veins into which the injection was 
made naturally suggested that sensory nerve endings for pain in these vessels 
had been stimulated by the potassium solution Moore and his co-work- 
ersi’-.ia showed experimentally in the cat that mtia-arterial injections of 
potassium salts stimulate the neive endings for pain in these arteries Moore 
also observed, however, that intravenous injections in these animals had no 
such effect The investigations of Habler and Hummel in 1928 revealed 
that in human subjects intracutaneous injection of isotonic solutions of 
potassium salts always caused pain witliin 20 seconds whereas isotonic solu- 
tions of similar sodium salts did not cause pain These facts with legard to 
the possible stimulation of sensory nerve endings for pain in different tissues 
by potassium salts offered us a possible explanation of a certain untoward 
symptom described by Aiden “® after the ingestion by mouth of 15 0 gm of 
potassium chloride or potassium bicarbonate Arden described the develop- 
ment of paresthesia in the hands and feet some 40 minutes after the salt had 
been taken and its subsequent persistence for three to four hours Could this 
paresthesia m the hands and feet be related to an increase in the concentration 
of potassium in the serum, which in turn stimulated peripheral nerve endings^ 

In one of our observations the volunteer ingested 12 5 gm of potassium 
chloiicle and \\hile we were studying his potassium and inulin clearances he 
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coniplanicd of paicsthcsia in Ins hands and feet Tins subject was one of the 
two \oIunteers, mentioned aheady, in whom low muhn and inea clearances 
dcxelopcd (suhicct Wi fnormal person], tables 2 and 3, figure 1 ) Tins lal- 

I Mil t I It 


Scrum PotasMUm amt PircahcMa of Hands awl Peel * Large Single Dose of 
Potassium S.\!t ; Suited \Vi (Normal Person) 


Do«c Km j 


Pircsthcsii of hands 
md feet Bride 


Pouvsiumt 

12 5 

KCl 1 

65 

3> 2 ; 77 

\ 

\ 

\ 

3 


* Two to three honn after ingestion of salt 
1 0 08 gm per kilogram of body weight 
t Calculated as c c per I 73 sq* m per minute 


rW 

7 36 
b 36 
^ 34 
&3a 
g, 30 
=5! ao 

^ a4 
^aa 
g ao 
5 16 
^ 16 
S 14 


6 am 


10 


n 


la 






•ft 

S’ 


Paresthesia -hands and feet 


Potassium clearance 37 cc 
Inulm clearance 77 cc 


Hours 

Fig 1 Subject Wi (normal person, tables 2 and 3) Concomitant development of 
paresthesia in hands and feet w'ltli a rise in concentration of potassium to 33 2 mg per 100 c c 
of serum and a reduction of muhn clearance to 77 c c 


ter finding suggested a possible toxic eif ect on the kidney while the presence 
of paresthesia suggested a toxic effect on die sensory nerve endings in the 
peripheral tissues of the hands and feet It w'as noted also that at the time 
the clearances Avere estimated and the paresthesia was felt, the concentration 
of potassium m the serum had increased to 33 2 mg per 100 c c In a 
similar study of another volunteei we have since observed the development 
of paresthesia in the hands and feet accompanied by a concentration of potas- 
sium m the serum of 32 8 mg pei 100 cc (subject Ke [normal person], 
figure 2) In a third study, a patient suffering from diffuse cardiovascular 
disease and hypertension consented to take the same dose of potassium 
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c c of serum and a rise of 4 5 mm m the T-wave of the electrocardiogram 



vfTr t La foatient table 4) Simultaneous occurrence of paresthesia in liands 

a L f„ Sn.ra,,rrf poWTamm to 34 2 mg par 100 c c of scram and a nse of 6 0 mm 
in ae T-\va»e of tha clactroaardiogram Note also slosv fall ot both scrum potassium ami 
T-\vave 
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chlotidc. Paresthesia developed in his li.inds but not in his feet when the 
concentration of potassium rose to 34 2 mg per 100 c c of serum (subject 
La [palicnll, figure 3) On llic other hand, a normal volunteer ingested the 
same amount of po(a*?sium chloride but paresthesia did not dc\ clop nor did the 
concentration of potassium rise to more than 26 3 mg per 100 c c of serum 
Houcter, he cxcietcd polassium rapidh in the urine, the clcaiance amounting 
to 95 cc (subject Bii Cnormal person], figuie 4) Noin'* m 1929 re- 


6an 9 to 11 la 



Pig 4 Subject Bu (normal person, tables 1 and 4) Simultaneous occurrence of a 
rise in concentration of potassium to 26 3 mg per 100 c c of scrum, a rise of 6 S mm m tbe 
T-\vave of the electrocardiogram and a potassium clearance of 95 c c 


ported a similar experience to subject Bu in which paresthesia did not occur 
This type of study suggests that there is a close relation between a rapid rise 
m the concentration of potassium from normal values to 30 mg per 100 c c 
of serum, and development of peripheral paresthesia 

Etfect of Potassium on the Heart 

Blake, in 1839, and subsequent investigators have suggested tliat death 
which followed a rapid intravenous injection of a potassium salt into an ani- 
mal was due to the sudden cessation of the movements of the heart Potas- 
sium appears to have a dual toxic action on the heart, affecting both the con- 
duction system and the muscle of the heart Winkler, Hoff and Smith 

*Thjs subject’s intake of water and output of urine were high in both this and a 
previous study (table 1) The large intake of wat^r may have played an important role in 
the resulting high potassium clearances , however, in other persons a large volume of urine 
was accompanied by a much lower potassium clearance 
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have demonstrated in then recent experiments the progiessive changes that 
develop in a series of electrocardiograms taken as the toxic action on the ani- 
mal s heart increases Similar changes have also been demonstrated in the 
cat by Chamberlain, Scudder and Zwemei Their results confirm the 
earlier observations of Wiggers m dogs that potassium salts cause a rise in 
the T-wave of the electi ocardiogram early and befoie auricular oi ventnculai 
fibrillation sets in McLean, Bay and Hastings perfused isolated hearts of 
rabbits with a fluid containing various concentrations of potassium chloride 
and demonstrated that increasing the concentration of potassium to 35 3 mg 
per 100 c c caused a marked rise in the X-wave whereas decreasing it to 118 
mg per 100 c c had the reverse effect 

There is increasing evidence that similar changes m the T-wave of the 
electrocardiogram can occur m man For example, after a normal person 
has ingested a large dose of a potassium salt a rise in the T-wave can be 
demonstrated There are also patients who have certain clinical conditions 
in which the concentration of potassium m the serum may be increased or 
decreased abnormally and who show a corresponding rise or fall m the 
T-wave Thomson m 1939 demonstrated in examination of a patient who 
had Addison’s disease that a high concentration of potassium in the serum 
was associated with an increased T-wave in tlie electrocardiogram He sub- 
sequently showed a similar relation in patients who had cardiac disease and 
who were ingesting considerable amounts of potassium salts 

In order to follow Thomson’s studies further, two normal subjects and 
a patient who had diffuse cardiovascular disease and hypertension con- 
sented to take 12 5 gm potassium cliloride, in a single dose It is of interest 
tliat an electrocardiographic tracing of this patient taken duiing a control 
period showed inversion of the T-waves m Leads I and IV Before and at 
periodic intervals after the ingestion of the salt, electrocardiographic tiacmgs 
of the three volunteers were taken and estimations of the concentration of 


Table IV 

Serum Potassium and T-Wave m Electrocardiogram * Large Single Dose of Potassium Salt 


Subject (normal 
person or 
patient) 

Dose gm 

Serum potassium. 

Electrocardiogram 
rise m T-wave, 
mm t 

Potassium salt 

Potassiumt 

mg in 100 c c 

ICe 

12 5 1 

KCl 

65 

32 8 

45 

La§ 

12 5 

KCl 

65 

34 2 

60 

Bu 

125 

KCl 

65 

26 3 

65 


* Two to three hours after ingestion of potassium salt 
1 0 069 to 0 104 gm per kilogram of body weight 
} T-wave in apical lead 

^ Patient had dinfusc cardiovascular disease with hypertension 
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pot.ibsium in the <>cruin weic made Both the concentration of potassium 
in the serum ami the T-w.wc^^ m the elect i oca rdiograms showed m all three 
studies a steady rise until they reached a maximum in approximate!} two 
hours (table 4. figures 2. 3, 4. 5 and 6) In the two noimal \olunteers 


7=40 


9 10 


9 40 

12-13 
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^ 7 S'; f T-7 '‘ 
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Fig 5 Subject Bu (normal person, tables 1 and 4) Changes in the T-wave of 
the electrocardiogram of a normal person after ingestion of 125 gm potassium chloride at 
8 OS a m 


6 36 


11 40 


IS. 4^ 


1^ hours 
later 

RT— 



II 

IIISI^ 


IV-F 


Fig 6 Subject La (patient, table 4) Changes m the T-wave of the electrocardio- 
gram of a patient suffering from diffuse cardiovascular disease and hypertension after in- 
gestion of 12 5 gm potassium chloride at 8 49 a ra 

*The pulse rate was estimated periodically and no marked changes from the normal 
control rate were observed Blood pressure readings were not taken during these studies 
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IS in 


^ was a giadual decline in the seium potassium and in the T-waves until 
contron^j?^^^^ wei e approached in four to six hours However, in the patient 
who disease (subject La ) the decline in coiicentiation of potas- 

p serum was much slower and even after 12 hours the T-waves had 
recedetV control level (figures 3 and 6) It also should be pointed 
the normal subject Bu the T-waves rose the highest but the 
potassium was the least (table 4, figure 4) This observation 
nt with Thomson’s findings m patients, that usually the increase 
in the T-wavt^ associated with a rise m the concentration of potassium in 
the serum, bua^^^® relationship varied and was not a constant one 

Janota and obtained an electrocardiogram in examina- 
tion of a patient familial periodic paralysis during a paralytic 

episode and obseV'^^‘^ ^ distinct lowering of the T-wave With lecovery 
from the paralysif electrocardiogram became normal A similar finding 
was leported lateJ Zabnskie and Frantz-® Several investigators begin- 
ning with Aitken, Allott, Castleden and Walker in 1937 have made the 
interesting observai^o^^ during the paralytic attack in such a patient the 
concentration of the serum is markedly reduced and that with 

recovery it rises to njprmal Stoll and Nisnewitz early in 1941 made both 
an electrocardiographic tracing and a serum potassium estimation during an 
attack of paralysis in of these patients As was to be expected, both the 
serum potassium and thS T-waves were reduced definitely 


Simultaneous' P ii^^usE Effects of Potassium 

It IS quite clear from the ipregomg studies that potassium salts after 
absorption into the blood stream may exert widespread effects throughout the 
body Several simultaneous actions ill different organs of subjects Wi , Ke , 
Bu (normal persons) and La (patient) are depicted graphically in figures 1, 
2, 3 and 4 In subject Wi (normal person, figure 1) paresthesia in the 
hands and feet and reduced renal clearances ot mulin and urea occurred at a 
time when the concentration of potassium in the blood stream had risen to 
33 2 mg per 100 c.c of serum Apparently at thfi high concentration of 
potassium in the seium, the ability of the kidney to ex'rete mulin and urea 
was reduced, and the nerve endings in the skin of the ha?/ls and feet were 
stimulated abnormally In subject Ke (normal person, figure Z\ m addition 
to the high concentration of potassium of 32 8 mg per 100 c c oi serum 
and tlie presence of paresthesia in the hands and feet, there is a distinct -jse 
of 4 5 mm m the T-wave of the electrocardiogram In this subject we lear, 
that with a similar high concentration of potassium in the serum, as o iservec 
m the previous study, abnormal peripheral sensor}' disturbances occur at t le 
same time as the T-waves in the heait are altered In subject La (patient, 
figure 3) the results are similar to those in the previous subject Ke (norma 
person) It is of interest, howe\er, that the T-waves were abnormally low 
in the electrocardiogram taken previous to the ingestion of potassium and 
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th.it the low T-w.ncs wcie incioascd di'-tnictly when the coiiccntiatioii of 
pota'^sium in the »!crum hccanie di«;tinctl\ high 

The ajipHcalion of certain technical pioccdnies in these four studies has 
shown that scattered abnoiinal functional disturbances sometimes can be cor- 
related with an abnormal symptom, and further that if paresthesia m the 
hands or feet, or m both, de\ clops after the ingestion of a potassium salt, it is 
fairly safe to conclude that the concentration of potassium has increased to 
30 mg per 100 cc of serum and that T-w'a\c changes can be demonstrated 
m the clcctrocaidiogram 


COMMPXT 

Certain practical considerations emerge from the facts piesented in this 
stud} First of all we ha\e learned that proteclue mechanisms aie called 
into play when loo large doses of potassium salts are injected intravenously 
or ingested by mouth The stimulation of pain along the vein into wdiich the 
solution IS injected protects the organism from too rapid an entry of potas- 
sium into the vascular system and tissue spaces Likewise after the in- 
gestion and absorption of a considerable dose of potassium the onset of pares- 
thesia m tlie hands and feet should w’arn us that the concentration of 
potassium m the serum has risen quickly to a level wdnch may cause diffuse 
toxic effects In a similar manner T-w'ave changes in the electrocardiogram 
may be a danger signal, although from present knowledge it is quite clear 
that their presence alone does not indicate significant dysfunction of the heart 
Another practical point is that there are definite indications that in both 
se\ ere adrenal and renal insufficiency the tissues have a reduced tolerance for 
potassium salts This may also apply to patients wdio have diabetes melhtus * 
This fact seems true both after experimental adrenalectomy and in pa- 
tients w'ho have Addison’s disease The problem is not so clear with re- 
gard to renal insufficiency In some abnormal renal states there is greater 
intolerance than m others to potassium salts The closer the lenal insuffi- 
ciency IS to total loss of renal function in either experimental or clinical con- 
ditions,®®’ ®’’ the more likely it seems that thei e wnll be intolerance to po- 
tassium How’ever, in moderate renal insufficiency patients often tolerate it 
well From tliese practical considerations one finally concludes that there is 
considerable individual variation as to what constitutes a toxic dose of a 
potassium salt, that potassium salts can be given safely in considerable doses 
in a variety of disease conditions, and that the method of administering 
moderate repeated doses is safer than giving a large single one 

The fundamental action of potassium salts is related intimately to cellular 
function * in various tissues This applies to muscular activity whether in 
voluntary muscle or the myocardium Numerous investigators so far have 
failed to explain adequately the mechanism of potassium in muscular physiol- 
ogy Some have thought that it was associated intimately with reactions m 

*The term “cellular function” refers to both the membrane enclosing the cell and the 
intracellular protoplasm 
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the myoneuial junctions, otlieis that its lole was linked closely with action 
of hormones such as epinephrine, insulin and cortin within the muscle cell 
The beneficial action of potassium salts in familial periodic paralysis and in 
myasthenia gravis suggests a neuromuscular effect 

A discussion of the diuretic action of potassium salts is of some theoreti- 
cal interest Normally after 12 hours of fasting the renal clearance of potas-^ 
Slum IS remarkably small when compared with that of inulm , the potas- 
sium-inulm clearance ratio aveiages 0 10 This ratio would seem to indicate 
that a large percentage of the potassium filtered by the glomeiuh is reabsorbed 
by the tubules With large doses of potassium salts the potassium-inulm 
clearance ratio rises , in six of our studies on normal persons, the ratio rose to 
from 0 31 to 0 77 This variable increase in potassium clearance occuri ed 
when there was only a moderate iilcrease in the concentration of potassium 
m the serum, actually from 22 to 28 mg per 100 c c This rise in concen- 
tration of potassium m the serum presumably also occurred m the glomerular 
ultrafiltrate If from these data one computes the possible reabsorption and 
excretion of potassium by the tubules, it will be seen that when the potassium- 
inulm clearance ratio is between 0 31 and 0 45 the absolute amount of potas- 
sium reabsorbed is always greater than that excreted In the one case in 
which the potassium-inuhn ratio i eached 0 77, the amount excreted exceeded 
greatly the amount reabsorbed The implication of these calculations would 
seem to be that increased excretion of potassium by the kidney is not always 
due simply to a rejection of potassium by the tubular cells but is the result of 
a variable alteration in the balance between reabsorption and excretion in 
these cells The diuretic action of potassium salts would appear, therefore, 
to be the result of a temporary change in the cellular function of the cells of 
the renal tubules 

The results reported in this paper reA^eal that the effects of potassium are 
widespread throughout the body and aie in all probability dependent on 
altered cellular activity Further knowledge regarding the potassium prob- 
lem is dependent on the continuance of similar studies as well as on an in- 
ci eased understanding of fundamental cellular physiology 

Summary 

A considerable amount of several potassium salts may be ingested by the 
normal person without demonstrable toxic effects Similar doses may be 
given with safety to patients suffering from various diseases, but their use 
is specifically contraindicated in cases of severe renal and adrenal insuf- 
ficiency An important symptom, indicative of toxic action, is the develop- 
ment of paresthesia m the hands and feet It is accompanied by a rapid 
rise in the concentration of potassium in blood serum to approximately 30 mg 
per 100 c c The diffuse action of potassium is revealed by the simultaneous 
production of effects on the functions of the heart, kidnev and peripheral 
ner\c endings 
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TREATMENT OF DIABETES MELLITUS WITH 
PROTAMINE INSULIN: IS A PERSISTENT 
GLYCOSURIA HARMFUL? A ME- 
TABOLIC STUDY OF A 
SEVERE CASE" 

B\ Ei)\\ Aiiu Toi^ioi, M D , Thom \s P Almv, M D , and Vincent 
Toscvni, 13 S , Avw Yoth, .¥ Y 

Two >ears ago, wc piesentcd om crjlcna for the satisfaclon treatment 
of diabetes mcllitus A\ith protamine insulin Briefl}, we preferred (n) one 
injection a day. and (b) we were guided by the patient’s weight, (c) his 
freedom from s\mptoms, (rf) his freedom from ketonuiia, and (c) the ab- 
sence of insulin reactions The experimental and clinical eAidence upon 
which this treatment was based has been published in detail elsewdieie^ It 
was our experience that the most lehablc protection the patient had fiom the 
Inpoghcemic sjndrome A\as a glycosuiia We, theiefore, included among 
our criteria the desirability of a gl}cosuua 

Our attitude tow aid glycosuiia has been subject to shaip criticism Jos- 
hn * and his associates cast some doubt upon our obserA ations, stating that 
glACOsuria of 5 per cent or more and freedom fiom sjmptoms Avas not a 
reasonable compatibihtj Each though Ave AAcre certain of our records, 
emphatic criticism from such an authontatiA^e and respected source led us to 
a reA'icAA' of our data and further expeiimental Avork It is the purpose of 
this communication to present the results of this study 

From a diabetic population of nearly 2000 AAe selected one of the most 
scA'ere and practically uncontrollable diabetics, if a normal blood sugar and 
freedom from sugar in the urine are considered the ideal This choice Avas de- 
liberate, as it AA'as our purpose to demonstrate conAuncingly that even a severe 
case can be managed by our standaids We freely admit that it is hazardous 
to generalize about diabetic therapy , yet AA^e are convinced that if a diabetic of 
his degree of seventy can carry on satisfactorily Avithout complications in 
spite of his glycosuria, the treatment of the milder and moderately severe 
patients aaiII hardly offer any difficulties or hazards if our criten? 
ployed The patient whose history wall be presented m the^*^free 

ular interest, because he has been treated by tAvo methods, vatied from 1 

aim has been to maintain his urine free from sugar a^^bin estimation for live’ 
approaching the normal level using three to four daily issue technic) show'ed no 
(2) gilded by our criteria in which only one dose <’^nis of three years ago, and 
day was used and the glycosuria was disregarded ^ 

the two periods of hospital observation he Avas under p’rotamme insulin 

* Received for publication April 25, 1941 ■> trained nursing and 

From the Department of Medicine, Coniell University Medical College, -rved the patient 
Sage Institute of Pathology in affiliation with the New York Hospital, New \ „ cooperation 
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patient department for three years, during which period he revealed a 4 plus 
glycosuria most of the time he visited the Clime The two hospital periods 
are not ideally comparable, because on his first admission he was on the 
general wards Although the observations and laboratory data are not as 
detailed and as carefully supervised as they were over the second period of 
study on the Metabolism Ward of the Russell Sage Institute of Pathology, 
nevertheless the available data are accurate and reliable 


Case Report 

The patient is a 40-yeai -old male His family history did not reveal any diabetes 
He had never been robust In childhood he had scarlet fever, following which he 
was said to have had acute glomerular nephritis As an adult he had sinusitis and 
alveolar abscesses From three years prior to the onset of his diabetes, he had drunk 
heavily of liquor at irregular intervals His usual weight has been 58 S kg (130 lbs ) 

In 1928 he developed the classical symptoms of diabetes, for which he was hospi- 
talized He responded to the therapy employed and on discliarge was receiving 45 
units of soluble insulin and a moderate caibohydrate diet During the hospital period 
he acquired considerable knowledge about diet, insulin and diabetic management For 
three years he was somewhat faithful to instiuctions but then lapsed into gross care- 
lessness He had little medical supervision for the following six years from 1931 to 
1937 During this period he ate as he pleased, consumed quantities of beer, took in- 
sulin irregularly and in varying quantities, at times up to 100 units a daj As a result 
of this haphazard regime he had three episodes of ketosis, requiring hospital caie, 
and while not under supervision in the hospital he experienced frequent and numerous 
insulin reactions characterized by convulsions and coma Many of these occurred at 
night and were quite alarming Because of 'tlie frequency and seventy of these re- 
actions he was admitted to the New Yoik Hospital for study 

Pei tod 1 Genet al Medical Wend On admission April 17, 1937, the patient was 
111 mild ketosis, which was difficult to eliminate Since he had a 3 plus glycosuria 
with this ketosis, 25 units of regular insulin were administered and this was followed 
by a profound insulin reaction After proper therapy for this condition, attempts to 
treat his diabetes with the idea of reducing the blood sugar to normal levels resulted 
in severe insulin reactions After three days of careful vigilance and intensive in- 
sulin therap}' his urine became sugar free, and he was placed On a diet of P 70, F 60, 
C 300 From that time the medical staff made every effort to control his diabetes by 
the usucilh accepted laboratorj- criteria that is normal blood sugar and absence of 
glvcosuna To do this, numerous combinations of insulin, regulai and protamine, 
were tiied hut wMthout success The gljcosuria was piesent at irregular intervals 
and quiti.'S hea\j He also show'ed acetone bodies on 21 of the 42 hospital da>s His 
blood suganr (fasting) ranged from 40 to 428 mg Even though a constant regime 
was attemp changes the patient w’ould have insulin reactions on cei- 

tain dajs e\ident complications wdiich could explain this difficulty 

m regu ation management of his pyorrhea alveolaris and dental caries had no 

cticet Ihere were n<A 


■ - , imniiirv e\idences of infection, and a roentgenogram of his chest 

rc\ ca ec^ no pn^^ peripheral a essels w ere described as "slightly scle- 

ro ic, ant co ' I '/itgen-ia\s of the legs showed a moderate arteriosclerosis 

syth the ankles At the end of a 42- 

da% period on the uen/' ? » “ST - o- ^ r i i 

(■^■:;_f0_'^(I_10 inuV''' ^\ard the patieht^sas recening 83 units of insulin per day 

>. and the diet nieVioned abore The results w’ere never 
blootl ‘•iwar/’ *-icl()r\ as at no time could or^mmntain Ins urine sugar free and Ins 
reduce ihr/‘‘‘ ncirinal lc\els without sc\erc icactioiV? --.Furthermore an attempt to 
insiibn rt>>ultctl in glycosuria and ketonuria The patient left the hospital 
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lor hnaiicinl re.iMM)*; Ills «yrcatcst wciijlit clunn}!: tl»'' period w.is 06 kg (145 lbs ), 
his lowest (that at the time of dischargel was 63 kg ( 140 lbs ) 

Pi nod 2 Oui-P(Uuni Diportuunt Ihe patient was then lollowed in the Out- 
Patient Department lor ncarh aVi \c.irs, where he w.ii, seen a total of 44 times or 
slightK more often than once a month Efloits to i educe the In pergl\ cemia and the 
glxcosuria were contimied and inoic th.in 30 diflerent combinations of regular and 
protamine insulin were tried Such changes often were accompanied In tiic occur- 
rence ol mild ketosis on tlie one hand, and much more fiequenth, to the despair of 
the patient severe insulin reactions on the other W hen he reported to the Clinic 
the 24-hour specimen usualh iciealed a 4 plus gljcosuria llic patient was almost 
cntireU free from the usual sMiiptoms of diabetes, but during tears of this, his 
weight had fallen about 8 kilos llis diet was neter weighed and an estimation of his 
diet at each tisit was usualh below the preseription We appreciate that this estimate 
IS not precise but ncterlheless it gate us an idea that he was not eating as much as 
he should hate It was estimated th.u his diet .iteraged about P 65, F 70 C 180 to 
200 In spite of mild insulin reactions the patient led essentially a normal life He 
appeared to all obserters capable of gainful occupation, although a small income made 
this uiniecessart He hted alone in a small apaitment, ate his meals in restaurants 
and was m general frank and coopeiatitc with us He occasionallt indulged in al- 
coholic bouts resulting in irregular eating periods and insulin reactions He had 
occasional colds but no other serious infection, and no eiidence of circulatory insuffi- 
ciency in the extremities Since numerous doses of insulin were not products e of 
the ideal results demanded by some workers in the field of diabetes and since the mul- 
tiple injections caused him considerable incon\ eniencc as well as undesirable reac- 
tions we treated him by means ot one dose of insulin daily, using the criteria w’e 
mentioned aboie He was encouraged to eat his total diet, P 70 F 70. C 300 This 
was covered by 50 units of protamine insulin guen in the morning, and he was also 
ad\ised to have a glass of milk and three ci ackers at bedt'ine At the end of 10 
months on this regime of one daily dose of protamine insulin, although he never ate 
as much as was advised although he still took alcohol occasionally, and although he 
alway's revealed a 4 plus glycosuria in the 24-hour specimen, he had maintained Ins 
weight had no ketosis had complete freedom from symiptoms of diabetes, and only 
most infrequently mild insulin reactions There w'as no doubt in the patient’s mind 
nor in ours that the latter regime suited him best We were interested at this point 
to obtain some quantitatue data in connection with this treatment, and therefore sug- 
gested that he enter the ^letabolism Ward of the Russell Sage Institute of Pathology 
for further study 

Period 3 Mciabolism JFaid of the Russell Sage Inshiufc of Pathology On 
admission October 19, 1940, the physical examination revealed little contributory He 
had no complaints, and the detailed laboratory data are m the tables below' During 
hib period of stay the following laboratory determinations w'ere made The urea 
clearance tests were 83 per cent and 105 pei cent of the normal Blood cholesterol 
taken at w'eekly periods varied from 212 mg per cent to 282 mg pei cent, the free 
cholesterol being 41 per cent of the total The basal metabolic rate varied from — 1 
per cent to — 9 per cent The hippunc acid test and prothrombin estimation for live’ 
function were within normal limits Roentgen-ray (soft tissue technic) show’ed no 
increase in calcification of leg arteries as compared w'lth films of three y'eais ago and 
roentgen-ray of the chest revealed no abnormalities Throughout tlie 46 days of the 
test period the patient w’as maintained on a diet of P 70, F §0, C 300, a total of 2200 
calories This he consumed quantitatively taking 50 to 60 units of protamine insulin 
daily The diet was weighed, prepared, calculated and diecked by a trained nursing and 
dietetic staff Neither the staff nor the patient’s roommate evei observed the patient 
obtaining extra food His attitude throughout w'as one of complete cooperation 
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He took mild and fairly regular exercise by walking and pushing wheelchairs in the 
corridors As there was a slight ketonuna on admission in some of the fractional 
specimens the protamine insulin dosage was increased from 50 to 60 units, and although 
it abolished the ketone bodies from the urine it produced insulin reactions before bieak- 
fast He was finally given 55 units of protamine insulin, and even then theie was 
occasional mild ketonuna in one of the fractional specimens, but no reactions Dur- 
ing his entire hospital stay he was questioned daily by two of us as to the occuiienCe 
of symptoms of diabetes He nevei complained of thiist, hunger, or weakness Fie- 
quency of urination varied from four to seven times a day, and only on six occasions 
in seven weeks did tlie patient void during the night His total fluid intake vaiied 
from 900 to 2800 c c a day His strength, which had nevei been excellent, i eniained 
about the same during the period of study A careful record was kept of the pa- 
tient’s weight throughout his stay Every specimen of urine voided was tested for 
sugar and acetone qualitatively, and then the specimens were pooled and examined 
quantitatively for total glucose, nitrogen and chlorides excreted in 24 hours Crea- 
tinine determinations were made daily to serve as additional checks on the total out- 
put The stools were not analyzed for nitrogen, but 10 per cent nitrogen loss by this 
route was assumed Blood sugai detei minations were done at weekly intervals at 
definite time periods indicated in the second table Standard methods weie used for 
all laboratory procedures 

Comment 

Our clinical and chemical observations reveal ceitam positive facts 
These facts completely and sharply support our pievious publications/ 
wherein we categorically stated that even though oui patients were excieting 
large quantities of glucose during a 24-hour period, they “were free from 
symptoms of diabetes and were m nitrogen equilibrium “ W e emphasized 
the fact that during the experimental period the w^eight loss was not appreci- 
able This conclusion has been substantiated in the expeiiment herein pre- 
sented The figures m table 1 show*^ that m 46 days the patient lost 0 6 kg 
with a glycosuria of 200 gm -f for 5 days, 100 gm -f- for 14 days, 50 
gni -|- for 21 days, and below 50 gm for 6 days When this loss of sugar 
in the ui me is translated into the calories lost it is seen in the last 2 columns 
of the table that the available calories per day varied from 21 3 to 34 5 per 
kilogram, which is below the Aub-DuBois standards for a man of his age 
Of course, these findings are out of line with accepted concepts, yet our 
chemical analyses have been consistent thrbughout and the present figures 
support our former results 

The thought that a patient treated w'lth protamine insulin may reveal a 
glycosuria and be considered as adequately controlled has been commented 
on by others, “ and even such experienced and conservative observers as the 
Joslin group ‘ have disregarded a 24-hour glycosuria up to 10 per cent of 
the total carbohjdrate intake The conti o\ ersial point, therefore, is not the 
glycosuria but its mag^iitude What shall we use as a standard^ Shall 
loss of glucose be 10 per cent, 20 pei cent or more of the total carboh)(drate 
intake > It seems to us one cannot make this decision in an arbitiary 
fashion To be of ^alue such a standaid must be based on either clinical evi- 
dence, cxpci imcntal cMdencc or both At present no such evidence is avail- 
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Experiment started t0t20f‘l0, enticd 12/4/40 

Patient H P Diet P 70 F 80 C 300 Total calorics 2200 1 otal N intake 1 1 0 kiii 
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able No one l^ in a position to state aiitbonlatnel} whcthei a glycosinia of 
5. 10 oi 50 per cent of the total caiholndiate intake is the ideal We can 
say, ho^\e\er, from experimental and clinical ohscrxation that patients treated 
with protamine m‘'nlin ma) cNCietc large tiuanlilics of glucose over the 
periods c have ohscr\ ed and yet reveal no deleterious effects Furthei moi e, 

^\c arc coiumccd that it is dangerous to attempt too fine a regulation because 
the excretion of sugar is so iiiegnlar and unpredictable that reactions may 
ensue E\cn though the diet, ciiMioiimcnt, physical and piohably mental 
state of our patient u ere as constant as expei imental conditions permitted, yet 
the ghcosuria an as most irregular and cxtremel) \ariahlc With 55 units of 
piolamine insulin daily it Naned from 55 to 173 gm in 24 houis Furthei - 
more, a slight increase in the insulin desage resulted in leactions Chiefly 
because of a mild ketosis when he entered the metabolism Nvard we increased 
his insulin dosage from 50 to 60 units Three days following this change the 
ketone bodies disajipcared but the patient exhibited, m the presence of a gly- 
cosuria. insulin reactions quite sc\eie and alarming on two occasions This, 
in addition to subsequent SNinptoms of milder hypoglycfcmic episodes lesulted 
in the reduction of the insulin to its oiiginal quantity of 50 units When this 
dosage Nvas icsumed the acetone reappeared It was only found in some of 
the fractional specimens in small ti aces, and it did not beai any relationship to 
the amount of glucose in the specimens m n\ Inch it Nvas present Quite often 
faint tiaces of acetone w’cre found in the fractional specimens that weie 
sugar free, usuall} the before-breakfast specimen, and at the following void- 
ing the specimen again shoNved a 4 plus glycosuria but no acetone When 
such traces of acetone Nieie found in only a single specimen, the quantity 
NNas too small to react chemically on pooling the 24-hour urinary output 
In general, the urinary volume and the specific gravity paralleled the glyco- 
suria, but there Nvere many instances in Nvhich this relationship could not be 
demonstrated During the first six days of admission the volume varied 
from 2010 c c to 3810 c c Tins Nve attiibuted not only to the magnitude 
of the glycosuria, but also to the order that the patient drink fluids freely and 
often, and to the additional 6 gm of salt given daily When the salt cap- 
sules Nvere discontinued the urinaiy volume deci eased The curious fact 

Nvas that at no time did the patient complain of thirst He had to be 
“forced” to drink The excretion of chlorides was not very illuminating ex- 
cept that It folloNved roughly the urinary output, rising also when salt was 
given in addition to the salt in the food On such days the chloride excre- 
tion Nvas high Once each Nveek the blood sugar was determined at definite 
intervals throughout the day It is clear from table 2 that the blood sugar 
varied from week to Nveek even though the experimental conditions with the 
exception of slight changes in the dosage of insulin were similar Further- 
more, the changes in quantity of insulin appear to have had no constant ef- 
fect on the height of the blood sugar curve 

It Nvas our purpose at the outset to confine ourselves to facts and avoid 
speculative considerations Our reluctance to enter into hypothetical and 
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Table II 

Blood Sugar and Cholesterol Content for Patient * 



Sam 

11am 

4pm 

9pm 

53 

394 

300 

230 

35 

172 

272 

306 

159 

312 

500 

263 

91 

150 

166 

136 

68 

248 

300 

365 

65 

208 

197 

174 

78 

300 

300 

267 


Cholesterol 

Remarks 

250 

50 units protamine insulin 

212 

60 " 

243 

50 " " “ 

282 

50 " " ** 

250 

50 " 

250 

55 " 

253 

55 " 


* The values for the blood are expressed in milligrams per hundred cubic centimeters 


controversial discussions is based on the experience that after speculations are 
lepeated often enough they are accepted as facts This is particularly true 
when one’s opportunities to test a given hypothesis are limited Examples 
of this are the rooted ideas that hyperglycemia causes arteriosclerosis and 
predisposes the diabetic to infections Of course, the most ardent pro- 
tagonists of these hypotheses admit that the evidence for such assumptions is 
not very conclusive, yet these statements continue to be perpetuated and 
quoted as established facts Apropos of these theoiies, we have been asked 
what will happen to our patients over a long period of time, say 25 years, if 
we treat them by our method and disregard the glycosuria Since our ex- 
perience is only about four years old we cannot speak authoritatively for 
longer periods We were unable to show progiessive sclerosis of the leg 
vessels by roentgenograms, in this severe diabetic, although we recorded a 
continuous glycosuria for thiee years Furthermore, this patient had no 
more colds than a non-diabetic and his lungs were clear at all times Our ex- 
perience has been similar with other patients Consequently, although we 
do not know what may happen to such patients over a longer pei lod of time, 
our experience with shorter periods piompts us to hazard the thought that 
they will not suffer frormniusual complications We make this statement 
1 eservedly, fully realizing that there is a huge hiatus between impressions and 


factual knowledge 

Criticism may be directed justly at our theiapy foi not rendering the urine 
ketone free at all times We would have been quite discouiaged at our in- 
ability to adiieve this end, if we did not have the patient s record of three 
ycais ago At that time he levealed traces of acetone just as irregularly 
even though every attempt was made to render the urine sugar free with So 
units of insulin in four dnided doses, and when attempts were made to in- 
crease the insulin or reduce the food intake, hypoglycemic reactions super- 
xened We can offer no explanauon for our failure other than the se^erlt} 
of his diabetes Vet at present this patient is much liappier than he u as then, 
because he has onU occasional mild reactions, he has reduced the number of 
injections to one a da>, and he has ban able to reduce the dosage of insulin 
IS well He reports to the out-patient c^partment at regular intervals and 
continues to rexcal a 4 plus glycosuria but no acetone, at ever> xisit 4'hesc 
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.11 0 24-hour sjieuiutUN W’o lu\c .I'^kcd huu lo examine ocaisional speci- 
mens for .icclone winch he has icporled as neg.iti\c Clinically, he is main- 
taining his weight, h.is no sunptoms of di.ihcles, and h.is no fear of leactions, 
criteria whicli we ha^c proposed .ind consider salisfactoiy w'hen piotamine 
insulin IS used in the treatiuent of diabetes Oui experience with this method 
of treatment ha'« been most gratihing and we hope that others w'lll try it 
The details of the method h.a\e been published.’ .iiid they demonstrate that our 
system has snnphlicd di.ibctic therapx both foi the physician and, wdiat is 
more important, for the patient 

Summary axo Co\ci.lsions 

A i>e\ ere case of diabetes melhlus is presented m w Inch the ti eatment w'lth 
multiple injections of msuhn, aiming at a normal blood sugai and sugar free 
urine, failed lo produce as good clinical results as a single dose of protamine 
rmc msuhn. with no attempt to abolish hjperghcemia and glycosuria On 
the latter regime, weight was maintained, the patient remained in positive 
nitrogen balance, he was fiee fiom sjmptoms of diabetes, but occasionally 
suffered from mild insulin icactions He w'as maintained on a diet of 
protein 70 gm , fat 70 gm , carbohydrate 300 gm , wnth 50 to 60 units of 
protamine zinc msuhn Under constant experimental conditions, the gly- 
cosuria showed enormous and unpredictable variations Despite the heavj 
and continuous gljcosuria for three years the patient has not developed any 
more colds or othei infections, than the non-diabetic His renal function 
show s no impairment, his atherosclerosis no demonstrable increase 

It IS not unlikely that the view point tow'ard glycosuria, when using prota- 
mine insulin, will have to be reconsidered, and whereas a good many physi- 
cians may still prefer a sugar free urine wdien treating diabetes mellitus, we 
want to emphasize that w^e do not disagree with this plan If our patients 
are sugar free and still fulfill the criteria wdnch w'e have outlined, we do not 
increase their carbohydrate intake so as to make them excrete sugar How- 
ever, when W'e find that it is extremely difficult to maintain the uiine sugar 
free and avoid reactions, unequivocally w'e prefer the glycosuria, not only be- 
cause It makes the patient more comfortable, but because our experience to 
date has convinced us of its harmlessness 
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SUBACUTE BACTERIAL ENDOCARDITIS; AN 
ANALYSIS OF FIFTY CASES WITH 
AUTOPSY FINDINGS^ 

Ry Harold Comonfort Denman, M D , F A C P , Brooklyn, New York 

Coburn,^ in his study of rheumatic disease, observed that although this 
disease is found with great frequency among children and in young adoles- 
cents on the medical wards, non-hemolytic streptococcus endocarditis has 
been infrequent in this age group at the Presbyteiian Hospital and has been 
observed only once on these wards in a patient under 10 years old Tins is 
in agreement with the findings of others Blumer,-^ in studying 317 cases 
of subacute bacterial endocarditis, found only one under the age of 10 years 
At the Great Ormond Street Hospital for Children, Schlessinger ® found but 
10 cases of subacute bacterial endocarditis in reviewing the postmortem 
lecords which had been collected over a period of 65 years These contain 
341 cases of rheumatic endocaiditis Rost,"* in collecting the cases of sub- 
acute bacterial endocarditis occuinng in children, says that “in Lib- 
man’s first 149 cases of subacute bacterial endocarditis, only one occmred in a 
child under 10 years of age Obseivations on children under 14 years of age 
are scarce in the literature One rarely finds this condition mentioned and a 
leview of the postmoi terns of the past half century lists only 64 cases in 
children “ However, although the common type of bacterial endocarditis 
associated with rheumatic heart disease is a non-hemolytic streptococcus 
infection, other types of bacterial endocarditis occur in patients with heaits 
damaged by the rheumatic process These have included, among many 
oiganisms, the hemolytic staphylococcus, the hemolytic streptococcus, the 
pneumococcus. Staphylococcus aureus/ Staphylococcus albus/' ' gonococ- 
cus,® and the influenza bacillus Bacterial endocaiditis caused by the 
p}ocyancus bacillus has been leported by Lenhartz ® and Thayei,® and by the 
Bacillus anthiacis, by Young and Blumci ** 

Coombs,^® in 1924, determined the average age at onset of the rheumatic 
infection in 253 iheumatic children who had come under his care to be 10 2 
} cars 

Congenital imperfections of the valves sometimes form the ground woik 
of these bacterial infections In 1844 Sir James Paget ” called attention to 
the frequenc} with which bicuspid pulmonary and aortic valves are the scat 
of subsequent disease This has been emphasized more recently b) Lewis 
and Grant,*' who brought forw'ard evidence that congenital lesions of the 
aortic vahes often dcteiminc subsequent subacute infective endocarditis 
Maude E Abbott has noted and emphasized the frequency w'ltli w'hich 

* Kcceuccl for publication September 24, 1940 

I rom the Metbml ser\ices of St Peter’s and Kings County Hospitals, Brookljn, New 


904 



‘'i.nMini: haciikiai rNnocARonis 


905 


])actenal cnclocatclitis is siiiicnnijai'icd on congcnUally defective heaits, 17 6 
per cent in 555 ca'^es of significant congenital hcait disease 

With these observations in mind the waiter has analyzed 50 consecutive 
postmortem examinations on patients wath subacute bacterial endocarditis 
who ha\ c come under his obser\ ation 

In subacute bacterial endocarditis w’c have disease m w'hich the most 
prominent features are dislincth not cardiac "An ill-defined malaise, slight 
anemia, some loss of weight, irregular feicr, sweats, erratic pains in the 
limbs muscles, back or joints, or fingers, oi toes, areas of redness or tender- 
ness de\ eloping on the hands or feet — one or more of these m any patient m 
whom a critical examination of the heart fails to pass it as organically sound, 
should raise our suspicions and should point to a special examination foi 
definite stigmata of endocardial infection’'' How'e%er, late in the disease 
the S}niptoms are mainly embolic m nature and an examination of these 
symptoms, as complained of on admission m the cases investigated, bespeak 
their \ariety In this series, m the order of their frequency they weie 
dyspnea, pain, fc\er, weakness, chills, vomiting, paialysis, anemia, cough, loss 
of appetite, loss of w'eight, nausea, palpitation, tarry stools, sore throat, 
hematuria, hemoptysis, coma, bad teeth, nocturia, convulsions, epistaxis, 
night sweats, incontinence, jaundice, constipation oi diairhea, and nervous- 
ness These s) mptoms complained of on admission depended largely on the 
age of the patient Those 10 years old or younger complained of the fol- 
lowing loss of appetite, w'cakness, fever, vomiting, convulsions, dulls, loss 
of W'eight, throat infection, nervousness, bloody expectoration and cough 
There w'as some variation from these symptoms m the group from 10 to 
20 years of age, w'hose chief complaints were chills, fever, joint or muscular 
pains, tarrj' stools, w'eakness, vomiting, anemia, palpitation, heart pain, nodes 
and petechial eruption 

The age incidence in these 50 cases w'as 

Up to 10 years 6 
11 to 20 years 3 
21 to 30 years 9 
31 to 40 years 17 
41 to 50 years 10 
51 to 60 years 5 

Six more cases weie seen, but were excluded from this series because of 
tlieir age and the possibility that their infectious endocarditis was a terminal 
manifestation rather than the primary cause of death Their ages were 59, 
66, 67 (two), 75, and 78 years 

There were 28 males and 22 females, 45 white and five colored patients 
The age incidence is of interest, for, as previously mentioned, many in- 
vestigators have found non-hemolytic streptococcus endocarditis infrequently 
among children and young adolescents, and there is some question how early 
in life this condition can occur The following case, not among the 50 m 
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this senes, is mentioned because of the age of the patient, the implications of 
the case and the pathological possibilities it may engender 

Case 1 The histoiy is as follows A female baby had been dehveiecl of an 
American mother, Mrs McC, white, 40 jeais of age piimigiavida It was 
a natural dehveiy On the second day the baby was unusually quiet, she became 
lethargic with a slight bluish discoloration to the skin which deepened until death The 
Wassermann reaction was negative foi tlie bab> and both parents The autopsy find- 
ings showed a well-nourished white female infant The head was negative, the lungs 
showed diffuse areas of atelectasis, tlie heart showed a small nodule two millimeters 
in diameter on the mitral valve which had the appeal ance of a vegetation (Figure 1 ) 
Otheiwise the heart was negative, as weie the other organs 



Fig 1 Baby McC, aged two days, a vegetation two millimeters m diameter 

on the mitral ^al\e 

Microscopic examination showed atelectasis of the lungs, noiinal myocardium 
Section of the vegetation showed focal areas of endothelium m which tliere was an 
increase of connective tissue, and an absence of lining endothelial cells It w'as re- 
garded as a small focal scar on the initial valve 

Fetal and infant endocarditis has been icported lecently,”’^ as well 
as an endocardial vegetation ni an infant one year of age Abraham re- 
ported a case of an infant four days old, presenting somewhat the same symp- 
toms as the above, m whom thickened bicuspid aortic and pulmonar} valves 
and a mural vegetation of the left ventricle were found at postmortem ex- 
amination Lawson and Palmer reported three cases occurring in 
children aged six, eight and 10 }ears respectively and one case of Streptococ- 
cus riru/tiin septicemia, without demonstrable valve lesions, in a child aged 
12 inomhv Leech*' reported Streptococcus rindaus endocarditis, proved 
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by autopsN m KS casts in children, tlnce of A\liom weic nndci fii\c }eais of 
age and one 21 inonth< 

Blood tnhnrcs hefoie death ^\ere posilnc in 23 cases, sterile in 10, and 
^^ere not taken in 17 'J'hat tins diagnostic proceduie was neglected in 34 
per cent of patients d>ing of infectious endocaiditis bespeaks the deceiving 
and misleading s) niptoinatologj of the disc.isc. the complaints on admission 
being such as to duert attention fioni the pnmaiy disease to the complica- 
tions. as illnstiatcd In the following case 

Case 2 M B , a vlnte lemale, aged 30 \caii> was .idimUed to the sutgical service 
on Septcniher 23. complanmig of pain in the left hiinbar and the right iliac legions 
of the abdomen 

I he following histor\ was obtained fiom the patient Menstrual periods had 
been regular up to one jear befoie admission, since which time periods of menorrhagia 
and metrorrhagia had been experienced Iwo months before she had been admitted 
to another hospit.il for a sharp pain m the left groin ladiating to the lack She was 
discharged 27 d.us later improied, the diagnosis being sacroiliac and intervertebral 
arthritis a laceration of the perineum, and a lacer.itcd cervix with fixation of the 
fundus to the left 

The past historj was irrelexant The onset of her menstru.ition was at 16 \eais 
of age It had alw.iys been regular, e\er\ 28 da>s and of four to fi\e days* duiation, 
the last period occurring 17 dajs before admission She had had 10 pregnancies six 
of which terminated spontaneous!) 

Ph) sical examination ret ealed a w lute female, subacutel) ill and poor!) noui ished 
The teeth were in poor condition The fauces, phartnx and tonsillar aieas were 
moderatel) inflamed The submaxillar) glands were enlarged but not tender The 
chest was normal The caidiac apex iinpulsc was one centiinetei outside the mid- 
claticular line There weic no murmurs The abdomen was enlarged, there was 
spasticit) of the muscles .ind tenderness in both lower quadrants Theie was an 
herpetiform eruption about the lips The temperature was 101® F. pulse 110, and 
respirations 22 The blood pressure was 136 mm Hg systolic and 86 mm diastolic 

The patient on admission presented the history and ph) sical signs of a chronic 
peh 1 C infection 

Roentgen-ra) examin.ition showed a sacroiliac arthiitis of model ate degree on 
the left side There was no evidence of abnormality of the doisal vertebrae There 
was evidence of a productive arthritic piocess about the left halves of the second 
and third lumbar vertebrae Stereoscopic examination of the hips revealed no evi- 
dence of abnormality The femur w'as normal Pyelograms also w'ere negative 
cathetenzed urine show ed no albumin or red blood cells , there w'as only an occasional 
w'hite blood cell from each ureter 

The Wasserniann and Kahn reactions A\ere negative The blood examination on 
admission showed red blood cells 4,000,000, white blood cells 9,300, polymorpho- 
nuclear leukocytes 83 per cent, lymphocytes 16 per cent, laige mononuclear leukocytes 
1 per cent The hemoglobin was 70 per cent Subsequent examination show'ed a 
steady drop of red blood cells to 2,750,000, and hemoglobin to 50 per cent, and a rise 
m white blood cells to 22,000, polymorphonuclear leukocytes to 92 per cent, with 
lymphocytes 8 per cent 

The patient w'as more comfortable in a dorsal recumbent position wnth tlie knee 
flexed The abdominal tenderness became more prominent m the right lower 
quadrant increasing tow'ard tlie right lumbar region Pelvic examination show'ed no 
evidence of inflammation There ivas a thick dark discharge from the lacerated, 
eroded and everted cervix, but no masses w'ere felt and no tenderness was elicited A 
rectal examination w'as negative 
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Nineteen days aftei admission a pneumonitis occurred at the left base, witli a rise 
in temperature ranging from 102° F to 105° F The pulse was 120 to 140 and the 
respirations 16 to 32 Blood pressure was 100 mm Hg systolic and 70 mm diastolic 
A few da 3 ’-s later a similar area of pneumonitis was noted at the light base 
Frequent examinations revealed no evidence of cardiac disease not concomitant with 
the prolonged fever On the day -before death, the thiitieth aftei admission, two 
petechiae were observed on tlie left conjunctiva 

The postmortem examination levealed the body of a young uhite giil about 30 
years of age There were many hemorrhages in the scleia of tlie left eye A midline 
incision and removal of the sternum revealed the right lung adheient at die base, many 
small infarcts were present The left lung showed infarcts with a large thrombus 





Fic 2 Numerous %crrucac on the mitral \al\c 
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in the lower bianch of the pulmonaiN .ntcr> I he heart was small and theic weic 
numerous \criucae on the nnlial flap, tlicv weie red, pianular and of bacterial oiigm 
Tile spleen was twice the normal size with large emboli and showed numcious small 
iniarcts 'ilic lett iliac \cin contained a thrombus adherent to the w'all of the vein 
and giMiig eonipletc obstuictioii 

Miciobcopical linduigs were as follows The lungs showed lieniorrliagic mfaicts, 
the heart, thrombotic changes continuous with the endothelial lajer Theie was a 
small area containing main poKnudear cells and bactciial colonics (Figures 3 and 
4 ) The ni\ ocardium showed much latl\ degeneration and new connects e tissue 



Fig 3 Aschoff body 

formation There were also hemorrhages in the myocardium between the fibers 
The spleen showed infarction wuth areas of necrosis and perivascular round cell in- 
filtration The liver showed focal necrosis Embolic glomerular nephritis and con- 
gestion were present in both kidneys Tlie adrenal glands showed marked degenerative 
changes, cloudy sw'elling and necrosis 

The cause of death w as subacute bacterial endocarditis, viridans type, and multiple 
emboli with infarcts of the kidneys, spleen, lungs and the iliac veins 
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This confusing surgical problem proved on postmortem examination to be 
purely medical The history emphasized the gynecological aspect, tending 
to divert attention to the complications and from the cause as is so common in 
this condition In retiospect, however, areas of embolic pneumonitis and 
tender kidneys were the clues overlooked An early positive blood culture 
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onset >na> be .in inculent in the course of the thsease, oi the patient may be 
wholK un.aw.ato of the f.act that he is the Mctim of a seiious illness until the 
ncctincncc of embolic phenomena 

The former l\pe is A\ell ilhistiatecl in the following case of a \ciiucous 
endocarditis in a child foiii and one-half 3 cars of age 

II U w.as .iclmiUcd to the hospit.il in coinulsions, \\ith fecal and 
unn.uj incontinenLC, tonic .ind clonic spasms and \onnting The child died a few 
hours after •idini'-sion 

The historj obtained fiom the parents was irielesaiit The\ insisted that the 
child had been in good health up to the motmng of admission, when she experienced 
se\ere chills followed b\ a high tcmpei.iture and coinulsions 

The postmortem txamin.ition resealed the bod\ of a well-nourished and well- 
dec eloped white female child four and one-half sears of age There w^ere numerous 
small petechial spots distributed ocer the arms legs and neck 

The heart was free in the pericardial sac, and normal in sue The epicaidium w’as 
congested and on section the imocardium was firm, somewhat edematous and nut- 
colored The nnnal endocardium was clear there was evidence of mural thrombosis 
The mitral \ahe leaflets showed three areas of cegetation formation on the upper 
or auricular suiface which coalesced to some extent These vegetations were red- 
dish-brown in color and stood out prominently against the normal appearing vahe 
leaflet 

Ihere was a persistent thjmus present w'eighing 50 grams This gland was 
reddish-brown in color moderately firm, and surrounded by its capsule 

1 he head show ed no abnormalities 

Histological examination The tlnmus gland showed h>perplasia The niyo- 
c.irdium showed segmentation and fragmentation, a round cell infiltration w'as present 
file heart vahes showed a chronic fibrous endocarditis There was a moie recent 
exudate on the mitral calve, an increase in fibrous tissue, round cell infiltration, and 
absence of lining endothelial cells 

The lymph glands showed reticulo-endotbelial prolifer.ition 

The above case of a child cvho died 18 hours after the onset of an un- 
explained illness and cvho, hitherto, had been thought to be in good health 
b}* an unobserving mother, shoevs one of the pioblems in the diagnosis of 
this condition 

The next case cvill illustrate the latter instance of failure to discover the 
true nature of this disease 

Case 4 A P , a cvhite Italian laborei , aged 39 years, cc as admitted to the 
medical service of Kings Count> Hospital, complaining of pain in his left leg of two 
days’ duration On the day before admission he ccorked as usual as a laboier, lifting 
and carrjnng bricks, and evas not uncomfortable until night, cchen he experienced a 
pam m his left lumbar region radiating to Ins left hip The pain became progressively 
worse, preventing sleep and making it impossible for him to stand erect 

The family history evas not contributor)' 

The patient’s previous personal historj' disclosed that he had had a similar at- 
tack one year previously, and since then six such seizures, less severe and shorter 
in duration than the present one 

The physical examination shoeved a cvell developed and cvell nourished male com- 
plaining of acute pain in his left hip Tlie temperature was 100° F , pulse 90, and 
respirations 21 The blood pressure w'as 130 mm Hg systolic and 90 min diastolic 
His few remaining teeth w'ere caiious His lungs and heart disclosed nothing ab- 
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normal The abdomen showed a moderate spasm of the lecti muscles but no tender- 
ness deep piessure in the left iliac region gave referred pain in the left hip The 
leflexes were normal The left leg was painful on motion A piovisional diagnosis 
of osteomyelitis of the left hip was made and an oithopedic consultant concuiied 
The blood examination showed white blood cells 7,600, led blood cells 4,350,000, 
hemoglobin 75 per cent, polymoiphonuclear leukocytes 89 per cent, mononuclears 4 
pel cent, lymphocytes 7 per cent The blood Wasseiinann and Kahn leactions weie 
negative, blood culture showed a Staphylococcus awcus 

Operation was performed the same day for an osteomyelitis of the left hip, and 
examination of the scrapings confirmed tins opinion 

The subsequent course nas unfavorable, the patient presented the signs and symp- 
toms of cerebral iriitation and died on the ninth day of hospitalization 

Postmortem examination of the tissues showed an embolic encephalitis, cloudy 
Swelling of the myocardium, emboli, fragmentation, segmentation and a subacute 
endocarditis of the aortic cusps , and an ulceratii e aortitis The lungs showed chronic 
passive congestion and anthracosis, the spleen, numeious bacterial emboli and infaicts 
There was an infarction of the ilium On removal of the right kidney there was noted 
a diffuse hemoirhagic infiltration into the retroperitoneal tissue nhicli extended down 
the right side into the pelvis pi oper and encircled the i ectum 

In this study of the postmortem cases under consideration theie was no 
case of congenitally deformed heart, and not all showed evidence of pi e^ lous 
valve damage, although evidence of old subendocardial infiltration was noted 
This IS readil)' understood as myocardial infiltration is a characteristic featui e 
of iheumatic carditis Of 23 cases coming to postmortem examination, 22 
showed characteristic perivascular, Aschoff bodies ® 

“Subacute bacterial endocarditis never develops in a previously noimal 
heart, but rather m those who have some abnormality of the valves or endo- 
cardium, either rheumatic or congenital in origin In geneial it may be said 
that 20 to 25 per cent of all cases suffering from valvular disease succumb to 
bacterial endocarditis ” ■" However, fatal subacute bacterial endocaiditis 
may develop soon after the initial rheumatic iiiA asion, so soon after as to be 
a continuation of this process In one child three months elapsed between 
the primary attack of rheumatism and death from subacute bacterial endo- 
carditis 

The location of the veriucae when found on one Aahe only was as 
follows 


Alitral 21 

Aortic 10 

Pulmonic 1 

T ncuspid 1 

Mural 2 

Epicardial 1 


When more than one vahe was involved, they were found in the following 
combinations 

Mitral, aortic ;yid tricuspid . 1 

Mitnl and tricuspid - 

Mitral and aortic 3 

Mitral and mural - *1 

Aortic and tricuspid 2 

Mitral aortic and mural 1 

^ortn, and mural - 1 
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Lcmuc cxpicsscd the opinion th.it the \cgctations of subacute bacteiial 
cndocaulUis arc usiKilh* found on postmortem examination to involve more 
than one \alvc. but ^\hcn the} aic confined to one valve they are almost as 
common on the initial as on the aortic leaflets 

Three heat is shoued old healed \crruccic uith .active \cgetations also 
p^c^cnt Two showed healed \egctntions on postmortem examination, one 
of these, prcMOUsly lepoitcd,"" showed .i healed ectodeinial lesion and an 
actne secondary focus in the ad\cntitia of the left renal arteiy, the othei 
showed healed \crrucac on the aortic \alvcs A brief summary of this latter 
case may be of interest for it apth illustrates the observation of Libman 
regarding patients in the bacteria fiee stage of the disease Such patients 
haie oiercome the actiic infection, but haie sequelae, such as subacute and 
chronic glomerular nephritis, progressne anemia, embolism and splenomegaly 
The} have rccoiercd from the infection of the heart \ahes but die as a result 
of the damage that has been inflicted during the actiic, infectne stage of the 
disease They in\ariably succumb to the pathological changes necessary to 
o\ erconie the actn e pi occss 

Case 5 F S, .1 white boj, nine >ears of .nge wtis .idmittcd to the medical 
service of St Peters Hospit.il, complaining of tomiting we.akness and pain over the 
heart 

The following histor\ was obtained from the patient The present illness started 
two weeks before admission, with a “cold," herpes on the lips, and a gradually pro- 
gressing w’cakness with loss of appetite and w^eight The patient became breathless 
on exertion and a low grade irregular fe\er was noticed 

The family Instorj was irrclc\dnt The patient had had the usual childhood 
diseases and frequent sore throats 

His temperature on admission was 996® F , pulse 110, respirations 24 The blood 
pressure w'as 118 mm Hg systolic and 76 mm diastolic 

Ph) steal examination revealed a white boy acutely ill, pale and moderately 
emaciated The tonsils were inflamed and cryptic The heart w'as enlarged to the 
left The apex impulse w'as in the fifth interspace outside the midclavicular line 
There W'as a rough sjstohc murmur of maximum intensity at the apex, partially 
replacing tlie first sound and transmitted to the axilla A short presystohe murmur was 
present There w'as no thrill palpable Tlie abdomen w'as normal 

The diagnosis on admission was rheumatic endocarditis 

Blood examination show'ed red blood cells 3,425,000, white blood cells 15,700, 
polvniorphonuclear leukocj-^tes 82 per cent, small lymphocytes 10 per cent, large 
1} mphocytes 8 per cent , hemoglobin 70 per cent The red blood cells show ed normal 
morphology The urine was turbid, amber m color, with a specific gravity of 1 039 
There w'as no albumin, sugar, pus cells or red cells present The blood sugar, 
creatinine and urea nitrogen w'ere within normal limits Sedimentation time was 20 
minutes m the first tube and 15 minutes in the second on admission, it went to 13 
minutes and later rose to 29 minutes Fragility began at 40 per cent sodium chloride 
and ended at 32 per cent The blood Wassermann reaction was negative The first 
positive staphylococcus blood culture was obtained three weeks after admission The 
throat culture showed a preponderance of staphylococci and streptococci , Gram nega- 
tive diplococci were also present 

On admission and while under observation the only suggestive signs of an in- 
fectious endocarditis were an increasing anemia, and petechiae which appeared in 
both conjunctivae in tlie early stages of this disease During the period of hospitahza- 



914 


HAROLD COMONFORT DENMAN 


tion, three and one-half months, the patient had two attacks of an embolic pneumonitis 
He received two small transfusions of 250 cubic centimeters each and was discharged 
^\Ith a normal temperature, pulse and respiration 

The diagnosis on discharge was subacute bacteiial endocarditis, staphylococcus 
bacteremia, but owing to the apparent improvement of this patient, the sterile blood 
culture on discharge, and the absence of embolic phenomena, except tlie early petechiae, 
the correctness of this diagnosis was doubted 

This patient was again admitted to St Peter’s Hospital three months latei with 
signs of cardiac decompensation 

The history on this second admission was that he had been enjoying fan health 
while at home until one month previously, when gradually inci easing dyspnea was 
noticed He had been allowed up out of bed and even peimitted to go down to the 
street to play, four stones below 

The physical examination at this time showed a cyanotic, ortliopneic boy suf- 
fering from cardiac decompensation There were basal rales in both lung fields The 
heart was enlarged The apex impulse was in the fifth intercostal space almost in the 
anterior axillary line There was a soft systolic thrill at the apex with a haish 
systolic pericardial rub, and a rough to-and-fro pericardial rub at the base Capillaiy 
pulsation and a Corrigan type pulse weie present The liver was not enlarged The 
spleen was enlarged The fingers were clubbed to a marked degree 

During the second admission to the hospital, the physical signs were those of 
severe cardiac embarrassment owing mainly to an adhesive pencarditis Pleuial and 
pericardial effusion were present and fluid was withdiawn whenever necessary foi 
the relief of the patient Examination of this fluid showed it to be bloody and steiile 
on culture 

Repeated blood cultures were steiile 

The patient died eight months after his second admission with signs of caidiac 
failure 

Postmortem examination revealed marked biliary pigmentation of the scleral con- 
junctiva, extreme emaciation of the upper part of the body, edematous lower ex- 
tremities, and fluid in the abdomen 

The lungs showed a bronchopneunionic area of the light base which appeared to 
be due to a terminal infarct Theie was no embolus in the arteiy The left lung 
n as adherent to the pericai dium 

The heart on examination showed marked dilatation of the left ventricle The 
mitral valves were clear On the edge of the aortic valves which were sterile on cul- 
ture there were many old sclerotic verrucae There were subendothelial markings and 
•i marked adhesi\e pencarditis 

Libman, in discussing Sir Thomas Horder’s paper on this subject at the 
85th Annual Meeting of the British Medical Association,' was led to believe 
from observations up to 1917 on a series of 109 cases, that 25 per cent of 
persons haMiig an infection of the ^alves of the heart by an anhemolytic 
Streptococcus spontaneously lose their infection and die of the after results 
“We have no idea of how often the infection ma> occur i\ithout being 
clinically obseried and complete reco\cr} follon ” 

In a review of the postmortem finding.s in patients dying of subacute 
bacterial endocarditis, the pathology encountered in the heart and pericardium 
i'' of primary importance Coombs found from the Bristol General Hos- 
pital postmortem recoids that among patients dying of rheumatism in the 
hr^t decade 100 per cent showed pericardial lesions, in the second decade 
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S3 3 per cent, ni the third. 41 6 pei cent, in the fointh, 23 0 per cent, after 
the age of forty, 26 per cent, and taking all together 53 0 per cent A large 
nnnibcr of autopsies in patients djing at or before the age of 16 }ears of 



Fig S Subacute endocarditis of the aortic cusps 


rheumatic carditis showed effusions of a measurable quantity in less than 10 
per cent, the average volume of the effusion being between four and five 
ounces The deduction made by Coombs was that fluid rarely collects in the 
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peiicaidium in the iheumatic lieait in quantities sufficient to collect for instru- 
mental evacuation Coombs previously, m speaking of the differences be- 
tween rheumatic and infectious endocarditis, stated that the difference is very 
definite, that m subacute bacterial endocarditis the endocardium is mudi 
injured, the myocardium slightly and the pericardium not at all (Figures 
6 and 7 ) Thayer ® found pericarditis in two of 25 cases whicli had come to 
postmortem, or 8 per cent Camp and White,^° in an analysis of 1729 
autopsies at the Massachusetts General Hospital, found that pericardial 
effusion of more than 100 cubic centimeters was present m 126 cases, 7 2 pei 
cent This stresses the fairly frequent presence of pericardial effusion in 
small amounts , 94 had less than 250 cubic centimeters In 80 cases of sub- 
acute bacterial endocarditis reported by Clawson and Bell,"^ pericarditis was 
found 111 18, 22 5 per cent The normal amount of pericardial fluid may 
vary, but its amount is never large At autopsies performed a few hours 
after death, a few cubic centimeters of clear, light yellow serum are usually 
found 111 the pericardial sac Cunningham states that the pericardial sac 
contains a little fluid 

In my cases reported here the following postmortem findings weie noted 


Hydropencardium 

Pericarditis 

Fibrous 

Adhesive 

Myocarditis, chronic fibrous 
Endocarditis, old rheumatic lesions 
Chordae tendineae 
Mitral 
Tricuspid 
Aschoff bodies* 

Bracht-Wachter bodies 

Both Aschoff and Bracht-Wachter bodies (case 2) 
Pulmonary pathology 
Pleural effusion 
Pleural adhesions 
Pneumonia 
Broncho 
Lobar 

Lung collapse 

Embolus 

Infarcts 


IS 

13 
9 

4 

14 
29 

4 

17 
4 
2 
6 
1 

8 

18 
21 
14 

7 
1 
2 

8 


Kidney patholog}^ as noted in 33 cases was as follows 

\cutc glonierulitis 
Acute and chronic nephritis 
\'ascular nephritis 
Degeneratn e nepliritis 
Infarction 

Emljolic glomerular nephritis 
Chronic focal glomerulitis 


2 

2 

1 

1 

17 

4 


J he spleen showed infarction in 27 cases Infarction of the dome of the 
‘*p1een nia} cause a pleiintis at the base of the left chest ” , this may be the 
first complaint in a patient active and with no previous incapacitation, and be 
treated as such, without recognition of the serious nature of the disease, of 
which this is hut a sjniptoin 




Fig 6 (above) (o) Subacute bacterial endocarditis of the mitral valve, Streptococcus 
vmdans infection (fe) Secondary intramural focus (c) Old rheumatic beadme of the 
aortic and mitral valves 

Fig 7 (below) The same patient as in figure 6 Marked adhesive pericarditis 









918 


HAROLD COMONFORT DENMAN 


Thrombus formation was distributed as follows 


Right cerebral artery 1 

Pulmonary artery 3 

Iliac vein 2 

Epipardial vessels 1 

Common iliac artery 1 

Renal artery 1 


It has been stated that enlargement of the spleen is a common and early 
finding in bacterial endocarditis , this has not been true m my experience witli 
this disease An enlarged liver, often tender, has been encountered earlier 
than enlargement of the spleen Nineteen patients had an enlarged liver on 
their first examination , 14 had an enlarged spleen , eight showed enlargement 
of both the liver and spleen on admission This can readily be under- 
stood because of the function and physiology of the liver On postmortem 
examination the spleen weighed over 200 grams 111 30 of these cases In- 
farction was present 111 32, adhesions m one, congestion and edema in 22 In 
SIX cases, congestion and edema were the only findings Six showed only 
postmortem changes The liver at autopsy weighed over 1800 grams in 
28 cases Pathological changes were present m 45, these consisted of 
cloudy swelling and edema in 38, cloudy swelling alone in five, and chronic 
passive congestion alone m 17 Nutmeg liver was present in two as the 
only postmortem finding Adhesions, liver scars, and acute hepatitis were 
each found once as the sole pathology present 

Petechiae were observed in 27 patients before death Five of these 
patients also showed nodes of the toes, fingers or palmar surface 

Repeated examinations of the urine disclosed albumin in variable amounts 
in 26 patients, hyaline casts in 15, granular casts in nine, pus cells in 25, and 
red blood cells in 15 

Five of the 50 cases studied showed a positive Wassermann reaction be- 
fore death, but none of these gave evidence on postmortem examination of 
syphilitic heart disease 

Summary 

Fifty consecutive postmortem examinations of patients coming under my 
observation have been analyzed to determine the relative frequency of the 
symptoms complained of, the age incidence (12 per cent being under 10 
>cars of age), and the pathological changes found on postmortem examina- 
tion It was found that subacute bacterial endocarditis is not as uncommon 
in childhood as previously thought, that pericarditis m its various forms is 
compatible with a diagnosis of subacute bacterial endocarditis, that bacteremia 
and an enlarged tender liver arc more characteristic early symptoms than 
manifestations of infarction or enlargement of the spleen Although but 
23 showed old healed rheumatic endocarditis, all showed e\idcncc of some 
picMons myocardial damage There was no congenitally deformed heart 
m this group Three had old healed vegetations together w’lth active 111 - 
hciious \errucae at the time of death, and two had reuncred from ihis 
di^iMsc only lo succumb to its sequelae 
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PERIARTERITIS NODOSA: WITH CASE REPORTS* 

By George M Jones, Jr , M A , M D , Dallas, Texas 

A TOTAL of 101 cases of periarteritis nodosa reported in the English lit- 
erature up to 1939 have been reviewed by Harris, Lynch and O’Hare ^ To 
date there have been a total of 14 pathologicall}^ proved cases in more than 
460,000 admissions at the University Hospital of the University of Michi- 
gan Three of these have previously been reported,®* ® and the case histor- 
ies of three others are to be published separately ® The remaining cases 
are herein summarized for the purpose of adding further clinical informa- 
tion regarding periarteritis nodosa 

In addition to the above mentioned 14 cases a number of other closely 
allied diseases have been seen, including such conditions as dermato-neuro- 
angiomyositis , atypical periarteritis nodosa, a proliferative arterial intimitis 
with generalized arterial disease and multiple organizing thrombi, purulent 
periarterial lymphangitis and arteritis, questionable periarteritis nodosa, 
necrotizing arteritis and periarteritis of small vessels throughout the body as 
well as in the kidneys, in addition to the changes of advanced arteriosclerotic 
nephropathy Clinically as well as pathologically, it is sometimes exceed- 
ingly difficult to diaw a distinct line of demarcation between these various 
processes 

Etiology 

The etiology of periarteritis nodosa is unknown Syphilis has been 
proved to have no causal relationship Of the thiee cases of this group 
that had positive Kahn reactions, two (Cases 5 and 11) were consid- 
ered to be false positive reactions since there was no history or evidence of 
syphilis Postmortem examination revealed no definite evidence of the dis- 
ease in the third case (Case 2) nor in Case 11 The virus theory of etiol- 
ogyr 8 i^as not been substantiated The possible relationship of periarteritis 
nodosa to rheumatic fever cannot be disregarded ®’ The association of 
periarteritis nodosa and vegetative endocarditis has been reported “ 
Two of the University Hospital cases (Cases 4 and 7) had valvular endo- 
carditis Vining’" considers the possibility that the rheumatic infection in 
certain instances acts as the sensitizing factor and prepares the way for the 
tlestructive attack by the infective agent of pei larteritis nodosa Cohen, 
Klinc and Young believe that periarteritis nodosa is a manifestation of 
clinical allerg\ so seveic that ii reversible and destructive lesions occur in 
the arterial vails and lead to disturbances in function of the organs supplied 
by the m\ol\ed \csbels They consider every patient with se^ere allerg) 

a potential candidate for periarteritis nodosa Other reports substantiate 
Mtc-ceutd for publication Maj 16, 1941 

* roni the Department of Internal Medicine, Unnersitj of ^fichigan ^fcdical School, 
MiM '\rtHir 
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the frequency A\ilh uliich alleigy is related’"^'*'”' Hams, however, 
found allcrgx associated in periarteritis nodosa in only 15 per cent of the 
cases Three patients presented in this report had an alleigic history 
Some claim pci lai tei itis nodosa is not a disease sui generis but a hyperergic 
defcnsi\e leaction of the small musailar artciics and arterioles to a variet}' 
of toxic and infectious factors -*• This belief receixcs support by the fre- 
quency \Mth ^^hlch preceding or concomitant infections are seen m cases of 
periarteritis nodosa The most generally accepted opinion at present is that 
the disease results from sepsis and is a complicating or superimposed le- 
sion uhich IS not the primaiy event Spiegel*" points out that 

infection fiequently precedes the onset of periartei itis nodosa within the 
course of a feu months and suggests that an etiologic relationship exists 
between the two conditions Ten of the 14 cases herein described were con- 
sidered to be related to some infection, which included gonoirhea, abscess, 
bronchiectasis, prostatitis, and severe upper respiratory disorders It should 
be noted that m another case not included in these 10 (Case 9) necropsy 
showed chronic cholecystitis, which might possibly have been related to the 
periarteritis nodosa The case of periarteritis and arteritis of the temporal 
^essels from which Staphylococcus aureus was cultured by MacDonald and 
Moser ■' may have been pathologically similar to cases of purulent periartei - 
lal lymphangitis and arteritis seen m other patients at the University Hos- 
pital but differing from periarteritis nodosa 

Patuologicad Changes 

The protean nature of periarteritis nodosa can best be understood by 
realizing that it is a disease primarily of the arteries and one which affects 
secondarily the tissues or organs they supply *" It is an inflammatory re- 
action characterized by occlusion of the lumen as a result of thickening of 
the arterial wall, principally the media, or by thrombus, aneurysm forma- 
tion , or rupture of the artery with hemorrhage ■" Kussmaul and Maier 
first described adequately the microscopic changes of the disease Arkm 
mentioned four progressive stages of changes in the arterial walls The 
pathological process has been so well presented elsewhere that no further at- 
tempt to describe it will be made The organs usually involved, in order of 
their frequency, are kidneys, heart, liver, gastrointestinal tract, mesenteric 
artery, muscles, spleen, lungs, and the peripheral and central nervous sys- 
temi. 31 The arteiial changes of periarteritis nodosa would probably be 
seen more often in the central and peripheral neivous system if routine post- 
mortem examinations included a thorough study of these tissues Sec- 
ondary changes m the involved tissues are most frequently inflammation 
about the arteries, stasis, anemia, hemorrhage, edema, atrophy, fibrosis, in- 
farction, and necrosis, depending upon whether the occlusion of the supply- 
ing artery was abrupt or sudden 
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The pathological picture of periarteritis nodosa differs from that of der- 
mato-neuro-angiomyositis only in the size of the vessels involved The 
former ordinarily affects the middle-sized ai teries, whereas the latter involves 
the smaller arteries and arterioles, with no one distinct line of demarcation 
It IS of interest to note that biopsies reported m Cases 10 and 11 were sug- 
gestive of angiomyositis , however, necropsy on Case 11 showed the mid- 
dle-sized arteries more diseased than suspected from the biopsy It is easily 
conceivable that arteries of both sizes and arterioles may be involved m the 
same case 

Table 1 shows the organs in which the microscopic vascular changes of 
periarteritis nodosa were found at necropsy Only specimens of the heart, 


Table I 

Organs in Which Microscopic Vascular Changes of Periarteritis Nodosa 
Were Found on Postmortem Examination in Cases Reported 


Case 

No 

Kid- 

neys 

G I tract 
including 
mesenteric 
arteries 

Repro- 

ductive 

organs 

Pan- j 
creas 

Heart 

Liver 

Gall- 

bladder 

Ad- 

renals 

Central 

nervous 

system 

Lungs 

Spleen 

1 

+ 

+ 

-f- 

+ 

+ 

+ 

0 

0 

+ 

0 

0 

2 

-f" 

4* 

+ 

-+■ 

+ 

+ 

0 

+ 

0 

0 

0 

3 

+ 

+ 

“h 

-1- 

+ 

0 

+ 

4* 

H- 

0 

0 

4 

+ 

+ 


+ 

+ 

+ 

0 

0 

0 

0 

0 

6 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 

+ 

■+• 

7 

-1- 


+ 

+ 


0 

+ 

+ 

0 

0 

0 

9 

+ 

+ 

+ 

0 

+ 

+ 

0 

0 

0 

0 

0 

11 

+ 

+ 

4- 

-t- 

0 

0 

+ 

+ 

+ 

0 

0 

13 





0 

0 




+ 

0 

Av 

8/8 

8/8 

8/8 

7/8 

7/9 

5/9 

4/8 

4/8 

3/8 

2/9 

1/9 


100% 

100% 

100% 

88% 

78% 

54% 

50% 

50% 

38% 

22% 

11% 


liver, lungs, and spleen were sent to the pathologist in Case 13 In Case 5, 
examination of the gall-bladder after cholecystectomy revealed changes in 
the arteries characteristic of periarteritis nodosa Muscle biopsies showed 
typical arterial changes in five cases ante mortem, although in Case 3 biopsies 
failed to demonstrate periarteritis nodosa It must be remembered that more 
widespread involvement than is indicated here would likely be found if it 
were possible to examine each entire organ microscopically Obviously many 
microscopic arterial changes are overlooked during routine postmortem ex- 
aminations, and likewise many muscle biopsies may be reported as negative 

Signs and Symptoms 

The signs and symptoms have been adequately re\iewed by Harris, et al * 
The 14 cases seen at the University Hospital arc summarized m table 2 
Cases 1, 2, and 4 were included in Hams' summary Although the number 
of cases in the present series is obMously less than in Harris’ group, it is felt 
that the percentages of symptoms listed are of significtince since the entire 
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senes reported is from the records of one hospital rather than a col- 
lection from reports in the literature which aie not ahvays complete in de- 
tails For instance, m the present series weakness w'as a symptom m 93 
per cent of the cases, whereas Hairis’ rcMcw' shows it m only 41 per cent 

TAmn II 


\ Summan of the Signs and Sj niptoms of Pcnartcntis Nodosa in the 14 Proved Cases Seen 

at the University Hospital 



W 

1 tt 

1 ^ 

1 

1 

B 

s 

a 

e 

u 

C «i 

Eg 

sS 

<-o 

PrcMous or 

concomitant 

infection 

Posiliv c serology 

History of niicrgy 

Weakness 

i 

& 

1 

Tachycardia 

U 

B 

o 

n 

cn 

O 

•-) 

Hematuria 

Dyspnea 

1 

46 


W 

7 mos 


! 



+ 


+ 

+ 

+ 

+ 

2 

16 

mm 

c 

?16 mos 


+ 

+ 








3 

48 


\Y 

10 mos 





+ 

+ 


+ 

+ 

+ 

4 

47 

Hn 

W 

11 mos 

+ 

+ 


+ 

+ 

+ 

+ 

+ 


+ 

5 1 

39 

M 

W 

7 mos 

+ 


?+ 


+ 

+ 

+ 

+ 

+ 


6 

65 

M 

W 

? 


+ 


+ 

+ 


■ + 

+ 

+ 

+ 

7 

IS 

■9 

W 

5 wks 


+ 



+ 

+ 

+ 



+ 

8 

51 

III 

W 

17 mos 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

9 

62 


W 

? 





+ 

+ 

+ 


+ 

+ 

10 

50 1 


W 

27 mos 

+ 

+ 



+ 

+ 

+ 

+ 

+ 


11 

43 


W 

13 mos 

+ 

1 

+ ^ 

1 

+ 

+ 

+ 




12 

49 


W 

15+ mos 

+ 

+ 



+ i 

+ 


+ 

+ 

+ 

13 

22 


w 

4 mos 


+ 



+ j 

+ 

+ 

+ 

+ 

+ 

14 

36 

■1 

w 

4+ mos 

+ 

+ 



+ 

1 

+ 

+ 

+ 


4v 

42 

3F 

1C 

111 mos 

7 

10 

3 

3 

13 

10 

11 

10 

10 

9 



IIM 

13W 


50% 

71% 

21% 

21% 

93% 

71% 

78% 

71% 

71% 

64% 


Table II {Conltnued) 


Case 

1 0) 

< 

(0 

Race 

Duration 

Neuritis, 
mciuding muscie 
aches 

Aibuminuria 

Leukocytosis 

Anemia 

Arthntis-pain 
and/or sweiling 
in joints 

e 

1 

c: 

B 

•§ 

JO 

< 

Edema 

Emaciation 

Cough 

Nausea 

1 

146 

M 

W 

7 mos 

+ 

+ 

+ 


+ 

+ 


+ 

+ 


2 

16 

M 

C 

’16 mos 





+ 





+ 

3 

48 

M 

W 

10 mos 

+ 

+ 

+ 

+ 


+ 

+ 

4“ 


+ 

4 

47 

M 

W 

11 mos 

+ ! 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

5 


M 

W 

7 mos 

+ 1 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


+ 

6 

65 

M 

W 

? 

+ 

+ 





+ 

+ 

+ 

+ 

7 

IS 

F 

w 

5 wks 




+ 

+ 

+ 



+ 

4" 

8 

51 

F 

w 

17 mos 


+ ' 

+ 

+ 

+ 

+ 


+ 



9 

62 

M 


? 


+ 


+ 

+ 


+ 


+ 

+ 

10 

^1 

M 


27 mos 

+ 

+ 

+ i 

+ 



+ 

+ 



11 

43 

M 


13 mos 

+ 


+ 

+ 

+ 

+ 

+ 




12 

49 

M 


15+ mos 

+ 

+ 







+ 


13 

22 

F 


4 mos 



+ 






+ 


14 

36 

M 


4+ mos 

+ 

+ ' 

+ 



+ 

+ 

+ 


+ 

Av 

42 

3F 

1C 

111 mos 

9 

9 

9 

8 

8 

8 

8 

8 

7 

8 



IIM 

13W 


64% 

64% 

64% 

57% 

57% 

57% 

57% 

57% 

50% 

C/I 
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Table II (Conhnued) 


Case 

V 

bO 

< 

1 

1 

Duration 

Rapid onset 

Hypertension 

Headache 

Atrophy 

Uremia 

Coma 

Palpitation 

Hematemesis or 
bloody stools 

Eosinophiha 

Sensory 

involvement 

1 

46 

M 

W 

7 mos 


+ 



+ 





+ 

2 

16 

M 

C 

?16 mos 

?+ 


+ 


?+ 

+ 





3 

48 

M 

w 

10 mos 

+ 

+ 

+ 

+ 



+ 

+ 

8% 

+ 

4 

47 

M 

w 

11 mos 




+ 





63- 















77% 


5 

39 

M 

w 

7 mos 


+ 


+ 

+ 

+ 


+ 



6 

65 

M 

w 

? 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

4% 

+ 

7 

15 

F 

w 

5 wks 

+ 






+ 

+ 

4% 


8 

51 

F 

w 

17 mos 





+ 




20- 















23% 


9 

62 

M 

w 


1 

+ 

+ 



+ 


+ 



10 

50 

M 

w 

27 mos 

+ 

+ 


+ 

+ 

+ 



1- 


11 

43 

M 

w 

13 mos 



+ 






Mi 

+ 

12 

49 

M 

w 

15+ mos 

+ 


+ 

+ 



+ 




13 

22 

F 

w 

4 mos 

+ 






+ 



14 

36 

M 

w 

4+ mos 

+ 

+ 

+ 

+ 




+ 

1 


Av 

42 

3F 

1C 

111 mos 

7 

7 

7 

7 

6 

5 

5 

6 

5 

5 



IIM 

13W 


50% 

50% 

50% 

50% 

43% 

36% 

36% 

43% 

36% 

36% 


Table II {Conlmued) 


Case 

1 

1 

Race 

Duration 

Vomiting 

Visual 

disturbances 

Icterus 

Purpura or other 
skin changes 

Cyanosis 

Nocturia 

Pam or pressure 
in chest 

Vertigo 

Convulsions 

Nodules 

1 

46 

M 

w 

7 mos 



+ 



+ 

+ 




2 

16 

M 

c 

?16 mos 

+ 








+ 


3 

48 

M 

w 

10 mos 

+ 

+ 

+ 

+ 

+ 

+ 





4 

47 

M 

w 

11 mos 




+ 







5 

39 

M 

w 

7 mos 

+ 










6 

65 

M 

w 

? 





+ 






/ 

15 

F 

w 

5 tvks 

+ 

+ 

+ 

+ 






+ 

8 

51 

F 

w 

17 mos 


+ 








9 


M 

\v 

? 





+ 






10 

Ktl 

M 

w 

27 mos 











11 

It 


w 

13 mos 


+ 




+ 


+ 



12 

49 

M 

w 

15+ mos 



+ 








13 

22 

r 

W' 

1 mos 







+ 

4* 



n 

36 

M 

\\ 

4+ mos 

+ 

+ 




+ 




+ 

\\ 

42 

3r 

IC 

111 mos 

5 

s 

4 

3 

3 

4 

2 

2 

1 

2 



IIM 

n\v 


36% 

36% 

28% 

21% 

21% 

28% 

14% 

14% 

7% 

14% 


I*cun or s\\e11nig ot joints or both ^^as a complaint in a surprisingly large 
mitnbtr (57 per cent) of the present review , but in the pre\ lous stud> it oc- 
curred in onh 27 per cent of the patients Of course, one could not defi- 
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niteh sa) that the joint sjmptoins ^^elc due to periarteritis nodosa in all in- 
stances. only one of ^^lllch (Case 7) showed objective signs of joint in- 
\ohcnient Eight of the patients of the piesent series had some nausea 
during their illness, although this was picviously leported in only 17 pei cent 
of the cases Othci sjinptoms with higher peicentages in the piesent senes 
aic weight loss, neuritis, hcniatuna, djspiiea, emaciation, cough, atrophy, 
icterus, and headache A comparison of the frequency of signs and sjmp- 
toms as recorded by Harris and as seen in the present series is shown m 
table 3 


rAncr in 


A Comparison of the F rcqiioncv of SiRns and S\ niptoms of Periarlcntts Nodosa as Recorded 
by Hams and as Seen in the Proved* Cases at the University Hospital 



ll'irn's 

% 

1 ni\ 
llo-n 
% 


Il'irns 

% 

Univ 

Hosp 

% 

Weakness 

41 

93 

Headache 

29 

SO 

Tach\ cardia 


78 

Atrophv 

25 

so 

Fever 

SO 

71 

Uremia 


43 

Loss of weight 

48 

71 

Hematcmesis or bloody stools 


43 

Hematuria 

47 

71 

Coma 


36 

Dvspnca 

41 

64 

Palpitation 


36 

Neuritis 

48 

64 

Eosinophiha 

19 

36 

‘Mbumimina 

65 

64 

Sensorv involvement 

31 

36 

Leukoevto'is 

70 

64 

Vomiting 

31 

36 

Anemia 


57 

Visual disturbances 

23 

36 

Arthritic 

27 

57 

Icterus 

12 

28 

Abdominal pain 

57 

57 

Noctuna 


28 

Edema 

52 

57 

Purpura or other skin changes 

22 

21 

Emaciation 

36 

57 

Cyanosis 

21 

21 

Nausea 

17 

57 

Pam in chest 

16 

14 

Cough 

36 

50 

Vertigo 

8 

14 

Rapid onset 

58 

50 

Nodules 

16 

14 

Hypertension 

46 

SO 

Convulsions 

15 

7 


The ratio of 1 1 males to three females in the group now' reported coin- 
cides AVith the previous report of three to one The average age of 42 years 
w'as slightly higher than the previously reported average of 36 9 years The 
average duration of the illness of 11 1 months is longer than that of 8 6 
months previously reported The duration of illness m Cases 6 and 9 could 
not be accurately estimated on account of the history of known high blood 
pressure for thiee and fii'e years lespectivelj' and because of the possibility 
of all symptoms being due to the hypertension If the hypertension in these 
cases was due to periarteritis nodosa, the disease of necessity w'ould be of 
longer duration than previous average estimates Among the constitutional 
symptoms, weakness was the most common Leishman lists it as one of 
the common symptoms Tachycardia and fever were present in 11 and 10 
cases, respectively The fever is usually low-grade, below 101°, although 
in Case 10 it rose to as high as 104°. Boyd and Nussbaum point out that 
tachycardia disproportionately rapid for the body temperature is suggestive 
of periarteritis nodosa Weight loss, in some cases exceeding 50 pounds. 
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was present in 10 of the cases, or 71 per cent Leukocytosis is common, 
and a significant eosmophilia (8 per cent or higher) was seen in five of the 
14 cases Eight of the patients had anemia Emaciation and atrophy are 
frequently observed The onset of tlie illness was considered acute in six, 
and questionably so m a seventh case 

Among the cardio-respiratory symptoms, in addition to the tachycardia, 
are dyspnea, palpitation, cough, edema, and a feeling of pain or pressure in 
the chest It is interesting to note that Case 13, witliout cardiac involve- 
ment, had all these symptoms except edema The periarteritis nodosa m this 
case affected the pulmonary vessels With the vessels of the heart diseased 
as frequently as they are, one would expect cardio-respiratory symptoms to 
occur frequently 

Signs of gastrointestinal tract involvement included abdominal pain, 
nausea, and vomiting These were considered serious enough in Case 5 to 
warrant laparotomy and cholecystectomy, without which the antemortem 
diagnosis would not have been made Not only cholecystectomy but also 
appendectomy and nephrectomy have been performed as a result of mistaken 
antemortem diagnoses Several instances of mtra-abdominal an- 

eurysm with perforation and resultant symptoms have been reported 
Six of the 14 patients presented here had gastrointestinal hemorrhage as evi- 
denced by hematemesis or the presence of blood m the stools Pass found 
only 52 cases of anemic infarction of the liver reported in the English lit- 
erature up to 1935 , periarteritis nodosa was the most common cause of the 
condition A few other cases have been reported since Arkin’s Case 5 
showed “hepar lobatum” believed to be caused by periarteritis nodosa Case 
6 of this group showed a healed infarct of the liver on postmortem exami- 
nation Four cases of the present series had some icterus, most marked 
(Case 12) when an associated enlargement of the liver was present The 
jaundice later disappeared, and the liver receded m size It seems probable 
that this patient had a single laige infarct or multiple small ones In two 
cases (Cases 7 and 8) the spleen was palpable,^^ although in only one case 
(Case 6) were the arteries of this viscus found involved Middleton and 
McCarter presented a case with a glucose tolei ance test interpreted as dia- 
betic in which postmoitem examination showed periarteritis nodosa in\olv- 
ing the pancreas The glucose tolerance test in Case 10 was of the diabetic 
type 

Signs and symptoms lefcrable to the gemto-urinaij tract arc frequent 
Among the evidences of kidney damage observed are h} perteiision, hema- 
turia, albuimnuria, nocturia, edema, uremia, and coma Casts are fre- 
quently present m the urine Fn e of the cases presented here and qiicstion- 
f»hl\ a sixth hatl uremia, and five became comatose prior to death It is 
mtcrc'iting to note that in addition to Cases 6 and 9 with typical histones of 
c'.sentMl hypertension and no symptoms suggestive of other complications, 
several cnnilar ta«cs have been seen m which necropsy revealed a qiiestion- 
•thk iKriarlentiv. nodosa, but not sufficiently definite to be included in this 
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leport Only time \\in tell \\licthcr the last blood piessmc recording of 
148 mm Hg sjsloltc and 94 mm diastolic in Case 12 is an indication of 
dcA eloping h}pertcnsion Keegan leports a case in winch a right nephrec- 
loni) nas pei formed and the kidiiej showed pcnaiteritis nodosa The pa- 
tient died t\\ o months later, at m Inch time the other kidney had the changes 
of carl} ai tei losclcrosis and chronic vascular nephritis He postulated that 
many cases of chronic vasculai ncphi itis may have their origin in mild renal 
periarteritis nodosa This seems quite possible and may he substantiated 
by the finding of both periartei itis nodosa and arterio- and artenolosclerotic 
nephropathy in a number of cases on postmortem examination (Cases 6 
and 9) The diagnosis in Case 14 was definitely established only after 
splanchmcectomy for a supposed malignant hypertension The frequency 
of genito-urinar} tract s}mptoms is easily undei stood when one leahzes the 
frequency of involvement not only of the kidneys but also of various organs 
of reproduction, including the testes, seminal vesicles, piostate, epididymes, 
salpinges, and o\aries The testicular pain reported in Case 12 was most 
likely on the basis of disease of the vessels of the testes 

Nervous system ln^olvement may be indicated by headache, neuritis, 
muscular atrophy, sensory changes in the form of anesthesias and paresthe- 
sias, visual disturbances, ^ ertigo, and convulsions Neuritis, including mus- 
cle aches, was present in nine cases The most completely studied case in 
the English literature showing sensoiy changes during the course of periar- 
teritis nodosa is that of Fitz, Parks, and Branch Eyeground changes, as 
those in Case 3, have been previously reported with examinations showing 
periarteritis nodosa of the vessels of the eye Bernstein®® reports a 

case of progressive nerve deafness of periarteritis nodosa origin The deaf- 
ness in Case 10 seems to be another sucli case 

Skin lesions in periarteritis nodosa have been quite varied One of the 
most interesting examples is the case in which the diagnosis during life was 
disseminated lupus erythematosus but the necropsy showed periarteritis no- 
dosa An erythematous eruption appeared m Case 3 Dunbar pre- 
sented a case of periarteritis nodosa with associated thrombocytopenic pur- 
pura Case 7 had purpura hemorihagica Several cases of gangrene and 
ulceration on the extremities have been reported ^®’ Case 4 had an ul- 
cerated elbow Subcutaneous nodules, previously considered as diagnostic 
of the disease, occurred in only two cases (Cases 8 and 14) 

Treatment 

One must conclude, with Harris, et al , that there is no specific treatment 
for periarteritis nodosa Cases 2 and 4 received adequate neoarsplienamine 
theiapy without benefit Case 10 remained afebrile while receiving sul- 
fanilamide, and had the longest duration of disease of the cases reported 
He was afebrile, however, for five (lays before taking the drug Case 12 
took small doses of sulfanilamide and is still alive, but this could not pos- 
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sibly be attributed to the diug Case 11 was given adequate treatment with 
sulfanilamide and died 13 months after the onset of symptoms Since there 
IS no known treatment and there is so often an associated infection, it seems 
justifiable to give sulfanilamide or sulfapyridme until an adequate number 
of cases have been accumulated f i om which conclusions may be drawn 

Prognosis 

Twelve of the 14 patients m the present series are dead, although five left 
the hospital alive Two recent cases reported indicate a duration of life 
of eight and six years after the onset of symptoms These would raise 
Harris’ ^ average duration of illness considerably The longest duration of 
the disease actually reported is 12 years Such reports of longevity of pa- 
tients with the disease are rare The longest known duration of life of the 

14 cases reported here is 27 months (Case 10) Case 7 apparently lived 
only five weeks after the onset of symptoms caused by periarteritis nodosa 
One must conclude that the prognosis is extremely poor, although Case 12 

15 alive and nearly asymptomatic at the present time, and Case 14 is living 
It IS conceivable that mild cases may remain undiagnosed and live consider- 
ably longer than present reports indicate 

Summary and Conclusions 

To date 14 proved cases of periarteritis nodosa have been obseived at the 
University Hospital Their signs and symptoms have been summarized 
Seven of the 14 cases had antemortem diagnoses of periarteritis nodosa 
Such a diagnosis can be proved only by positive biopsy report, although nega- 
tive biopsy reports do not rule out the diagnosis 

The symptoms are varied as arteries m any portion of the body may be 
involved The most common symptoms are leferable to the organs most 
commonly affected 

The duration of the illness is closely correlated with the degree of involve- 
ment of the vital organs and resultant impairment of function of those or- 
gans The average length of life after the onset of illness in this group of 
cases was 11 1 months 

Although the ctiolog}' of periarteritis nodosa is unknow'ii, the close rela- 
tionship between the disease and previous and concomitant infections is 
noted 

1 here is no specific treatment The prognosis is poor Only two of the 
14 cases of this senes arc alive at the time of w'nting 

Case Reports 

CflTt J J B . adnutted on October 9, 1930, was prenouslv rcjjortcd b> Hauser - 
teiturcs of this case were epieastric paui, weakness, loss of w'cight. 
P'lnt p«tn«. p'lrcstbtsM, lupertcnsion, pain in the right side of the chest, djspnea, 
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.ilbuininuna, and urcmi.j Aiiteniortein diagnosis \\as chrome glonicrulo-nephntis but 
postmortem examination showed diffuse periarteritis nodosa 

Case 2. J L B, ob«cr\ed on September 1, 1931, w'as also pieviously reported 
b% Hauser “ The outstanding features wcic swelling and pain m the right side of the 
face, headache, \omiting ulceration of nasophaiyn'c, convulsion, and coma The 
patient had a positiic blood Kahn icaction Antemortem diagnoses liad been tertiary 
s\philis and luetic osteonwelitis of the maxillae and palate He had received m- 
tensKc bismuth and arsplicnanune antiluctic therapj Necropsy showed periarteritis 
nodosa but no c\idcncc of sjphilis 

CoTc 2 J F, a d8-\ ear-old white male, was first admitted to the hospital on 
August 1, 1932, with a historj of nausea, vomiting, chills, fever, and night sw^eats oc- 
curring on December 25, 1931, after an alcoholic debaucli, wnth the onset of pain in 
the cahes of his legs three dajs later Shortlj afterward he had difficulty in w'alking, 
a staggering gait, and numbness and tingling of the toes and feet In April, 1932 he 
noted swelling of his feet and ankles, palpitation, djspnea, and nocturia Prior to 
admission to the hospital, some friends obser\cd that he was jaundiced At the age 
of 19 J cats he had had gonorrhea and a “soft chancre" for wdiich some "arm injections" 
were gi\en although he was not told that he had sjphilis There was a browm 
ulcerating lesion on his neck for one > ear 

Phjsical examination revealed a w’ell developed, well nourished adult white male, 
not acutelv ill, but with slightly icteric skin Temperature w'as 100®, pulse 84 per 
minute, respirations normal, and blood piessure 190 mm Hg systolic and 112 mm 
diastolic There was a brown ulcerated lesion on the neck The heart was enlarged 
to 11 cm to the left of the midsternal line A systolic murmur w^as present at the 
apex Rales were heard in the left posterior midscapular region The radial arteries 
were tortuous but not beaded There was pitting edema of the feet and ankles The 
Achilles jerk was absent bilaterallj , and plantar stimulation caused no flexion on eithei 
side Gait was slow and ataxic 

The blood Kahn reaction w'as negative The spinal fluid Kahn reaction was also 
negative , total spinal fluid protein w’as increased to 79 mg per 100 c c , and the globulin 
was 3 plus The colloidal gold curve was 0011100000, and mastic curve w'as 221100 
The spinal fluid w'as clear wnth no cells present Urinalyses showed an occasional 
trace of albumin and a rare red blood cell The hemoglobin was 80 per cent with 
w'hite blood cell counts ranging from 10,800 to 14,000 per cubic millimeter The 
differential counts were normal except for an 8 per cent eosinophilia on two occasions 
The renal function tests w'ere normal The Wood non-protein nitrogen, the basal 
metabolic rate, and agglutinations for the typhoid-d> sentery-brucella groups were also 
normal The blood culture was negative The electrocardiogram showed slightly 
inverted T-waves in Lead II , sharplj inverted T-waves in Lead III , and small Q-waves 
in all leads Chest roentgen-ray showed elongation of tlie aorta and increased peri- 
trunchal markings Gastrocnemius biopsy report w'as “marked degenerative changes 
m the voluntary muscle Zenker’s necrosis Interstitial myositis, but no significant 
eosmopliilia in the infiltiations This is a degenerative myositis of some 
unknown etiology No trichinosis " (Dr C V Weller ) Biopsy of the deltoid 
muscle revealed notlnng abnormal Pathological report on tlie lesion removed from 
tlie neck was "squamous cell carcinoma of the mediocellular tj'pe Ulcerating secon- 
darily infected surface ” (Dr C V Weller ) 

Wlnle in the hospital there were daily temperature elevations often as high as 101 
degrees The pulse averaged 85 per minute The slightly icteric tint disappeared 
Ophtlialmoscopic examination sliow'ed arteriosclerosis of tlie retinal vessels with a few 
small retinal henioi rhages Roentgen-ray therapy was applied to the site of removal of 
die carcinoma of tlie neck His condition was reported as somewhat improved when 
he W'as discharged on July 15, 1932 with final diagnoses of essential hypertension, 
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fever of unexplained etiology, peripheral potyneuritis, inteistitial myositis, and car- 
cinoma of the neck 

He was readmitted on October 18, 1932 with the interval history of slight diminu- 
tion of previous symptoms but with recent fatigue, epigastric distress, blurring of 
vision, tempoial and occipital headaches, loss of 50 pounds in weight, weakness, wast- 
ing of arms and legs, and stinging sensations in the balls of the feet and toes 

Physical examination then revealed an emaciated male with marked muscular 
atrophy Blood pressure was 240 mm Hg systolic and 150 mm diastolic There 
was an erythematous eruption over the lower portion of the chest and upper abdomen 
Ophthalmoscopic examination showed advanced albuminuric retinitis witli numerous 
hemorrhagic areas There was diminution of the senses of touch, position, pain, and 
temperature below the knees Otherwise, findings were essentially the same as on 
the previous admission 

The spinal fluid Kahn reaction remained negative , tlie globulin was 4 -|- , the col- 
loidal gold curve was 4234311000, and the mastic 332210 The spinal fluid was clear 
with about 10 red blood cells per cubic millimeter The spinal fluid pressure was 
normal Urinalysis showed a one plus albuminuria with a few red cells and occa- 
sional hyalin and granular casts Blood examination revealed a hemoglobin of 68 per 
cent and a white blood cell count of 14,000 per cubic millimeter with a normal dif- 
ferential count Gastric analysis showed a slight amount of hydrochloric acid The 
blood non-protein nitrogen was normal on October 20 Roentgen-rays showed a nor- 
mal upper gastrointestinal tract and a moderate generalized osteoporosis 

During the hospital course, the patient’s condition become worse, with persistent 
epigastric distress, hiccoughing, and a dark brown hematemesis on Octobei 31, followed 
by bilateral rales, increasing dyspnea, and q^anosis Respirations ceased on Novem- 
bei 1, 1932 111 addition to the previous diagnoses a metastatic neoplasm was 

strongly suspected 

Neciopsy disclosed periarteritis nodosa involving the arteries of the brain, heart, 
tiachea, entire gastrointestinal tract, pancreas, gall-bladder, adrenals, kidneys (old 
ruptured aneurysm m one branch of lenal artery), testes, seminal vesicles, and within 
the nerve bundle of the left common peroneal nerve, generalized arteriosclerosis, old 
area of softening m the basal ganglia, localized renal atrophy, marked left ventri- 
cular hjpertrophy and terminal cardiac failure ^Mth right-sided dilatation, early 
purulent bronchitis and bronchopneumonia, diffuse fibrous atrophy of right testis, 
scatteied subserous and submucosal petechial hemorrhages, passive congestion and 
parcnch> matous degeneration of all oigans, no metastatic lesions (Dr B M 
llalhauaj ) 

Ca^c 4 E R, admitted on August 17, 1932, has previously been reported bj 
Ciirlis and Coffc\ “ The outstanding features of this case were pain in the arms and 
legs, anorexia, loss of weight, nausea, \\eakness, generalized atrophy, edema of the 
hands and feet, sccondarj anemia, leukocytosis, and cosinopliilia as high as 77 per cent 
1 he diagnosis in this case \%as recognized prior to neciopsy 

Ca^r 5 R H , a 39-\ tar-old \\lnte male, entered the hospital on Tanuar\ 6, 1934, 
with a historj of .i loss of 54 pounds in weight, loss of strength, and a constant ab- 
dominal ache In Tulj 1933, he had had a poharticular arthritis with swollen, pain- 
ful joints for one month cileina of the legs, and enlargement of the lucr All of his 
teeth had been extracted His SMiiptoms disappeared until Not ember, 1933, when he 
was chilltd on a hunting trip Two d.ijs later a dull, persistent generalized ah- 
doimn'il ache apjicired which was not related to meal<; lie became constipated, and 
htc Weeks prior to ,idims«:ion developed an intermittent, low-gra<le fever There was 
no hi'-torv of prim.irv or secondare svjilnlis He had previoiislv been m good health 
I’hvsK.d tviniinatioii reveale‘d a well developed, poorlv nourished white male with 
vTii. U tn i.iti.al hu'.h, an<l sunken cheeks Temperature was 1004°, pulse, 90 per 
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minule, respirations, 20 per inmule, and blood piessurc, 150 mm Hg systolic and 96 
mm diastolic The patient \\ as cdenliiloiis and had a post-nasal discharge There was 
a soft s>‘;tolic ajiical murmur The pulse was forceful, and the second aortic valve 
sound was loud Lungs were normal The recti muscles were quite tense, especially 
in the upper abdomen which made thorough abdominal c\aniination impossible Theie 
did not apjie.ir to be an\ abdominal tenderness There was marked atrophy of the 
extremities with muscle tenderness Costovertebral angle tenderness was piesent 
bilatcialK The prostate was tender but otherwise normal 

One Kahn icaction was two plus positne, one was one plus positive, and two were 
negate e Sc\eral urinahses prior to January 31 were negative except for a rare 
red blood cell Aftci that date, howeicr, urinalyses on a number of occasions showed 
a two plus albuminuria with occasional granular casts and red cells The hemoglobin 
was 75 per cent White blood cell count \aricd from 11,940 to 26,300 per cubic 
millimeter with normal differential counts, which did not show' at any time more than 
2 per cent cosinophiles Blood culture was negati\e Blood bilirubin was 2 5 milli- 
grams per 1,000 cc (indiiecl) Between January 26 and February 12, tlie blood 
non-protein nitrogen rose from 382 to 114 5 milligrams per 100 cc Electrocardio- 
gram was normal Prostatic smear contained innumerable pus cells, altliough the 
patient ga\e no history of infection Roentgen-ray examinations show'ed faint 
visualization of a distended gall-bladder, an enlarged liver, and normal chest, upper 
gastrointestinal tract, and colon 

As tlie gall-bladder show'cd only faint Msualization and w'as distended enough to 
reach the right iliac crest, and since no other diagnosis was established, this patient 
had an exploratory' laparotomy and cholecystectomy on January 15 At this time the 
liver W'as found somewhat hard but no other abnormality was noticed The report of 
the pathologist follow'ing cholecystectomy w'as “No cholecystitis in the ordinary sense 
Many of the medium-sized arteries show ^anous stages of medial necrosis and pro- 
ductive as w'ell as exudative periarteritis This patient probably has a systemic arterial 
disease, belonging in the general group of periarteritis nodosa ” (Dr C V Weller ) 
The w'ound w'as well healed by January 27 The temperature rose as high as 102 4® 
during the hospital course, with the pulse ranging betw'een 84 and 122 per minute The 
patient’s symptoms continued and consisted chiefly of pains in tlie back of his neck 
and in his extremities On some occasions he vomited material which contained fresh 
blood He became irrational on February 9 and semi-comatose on February 10, 
respirations became Cheyne-Stokes in type He was removed from the hospital 
against advice on February 12, witli final diagnoses of periarteritis nodosa, subacute 
nephritis, hypertension, uremia, secondary anemia, and clironic prostatitis Death 
occurred outside the hospital on February 22, 1934 No necropsy was performed 

Case 6 E A , a 65-year-old white male, entered tlie hospital on August 22, 1934, 
w'lth tlie diief complaints of shortness of breatli and swelling of the feet and ankles 
He had suffered from mild astlimatic attacks for 25 years Fourteen years ago he had 
been told he had heart trouble, and three years ago it w'as discovered that he had hyper- 
tension He had been asymptomatic, how'ever, until the winter prior to admission when 
he observed dyspnea on slight exertion, headaches, w'eakness, cough productive of 
sputum, sometimes bloody, and weight loss For the last few weeks he had noticed 
occasional “fluttering” m his heart, and one week piior to admission he first became 
aware of sw'elhng of his feet and ankles For 10 w'eeks he had experienced a severe 
diarrhea with frequent stools which were sometimes bloody, with gaseous distention 
and nausea There was a history of gonorrhea 25 years pieviously with several ex- 
acerbations since Owing to tlie patient’s confused mental condition it was not 
possible to obtain a more reliable histoiy 

Physical examination revealed a poorly nourished, dehydrated, elderly white male, 
quite dyspneic at bed rest Temperature wras 98°, respirations, 30 per minute, and 
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blood pressure, ISO mm Hg systolic and 110 mm diastolic The skin was dry, deeply 
pigmented, and parchment-like The lips were slightly cyanotic The teeth were in 
extremely poor condition with root fragments remaining There was engorgement of 
the cervical veins The thorax was emphysematous, and there were numerous musi- 
cal rales throughout both lung fields with a prolonged expiratory phase Inconstant 
rales could be heard in both lung bases The left border of cardiac dullness was 14 
cm to the left of the midsternal line There was auricular fibrillation with a pulse 
deficit, the apex rate being 114 per minute and tlie radial pulse 78 per minute A loud, 
harsh, systolic murmur was heard best at die apex The peripheral vessels were 
markedly sclerotic The firm, slightly tender liver edge extended to the umbilicus 
Moderate edema of the ankles was present All reflexes were diminished, and there 
was diminution in sensation over the right forearm The muscles showed extensive 
atrophy 


The Kahn reaction was negative The blood examination showed 90 per cent 
hemoglobin and a white blood cell count of 8,200 per cubic millimeter with normal 
differential, showing 4 per cent eosinophiles A one plus albuminuria was present and 
the urinary sediment showed 2 to 3 red blood cells and 2 to 3 white blood cells per high 
power field The stool examination revealed a three plus guaiac reaction The blood 
non-protein nitrogen was 55 5 mg per 100 c c 

The patient was given two injections of 0016 gm morphine sulfate during the 
first eight hours of hospitalization Eleven hours after admission respirations had 
dropped to 5 to 8 per minute Digifolin was administered intravenously and digitalis 
was given by moutli Several doses of caffeine sodio-benzoate were injected He 
became comatose and cyanotic with labored respirations. His course was progressively 
downhill and he died 33 hours after admission to the hospital Antemortem diagnoses 
were arteriosclerotic and hypertensive heart disease with auiicular fibrillation and 
cardiac enlargement, cerebral artenosclei osis, bronchial asthma, pulmonary emphysema, 


and hypertrophic arthritis of the spine 

Necropsy showed periarteritis nodosa involving tlie coronary, pulmonary, bron- 
chial, diaphragmatic, splenic, mesenteric, pancieatic, hepatic, cholecystic, renal, testi- 
cular, prostatic, and other arteries, multiple healed myocardial infarcts, old sclerosing 
cpicarditis, hydropericardium, bilateral hydrothorax, ascites, acute exacerbation of 
chronic passive congestion of all organs , acute pulmonary edema , old healed pulmonary 
tuberculosis and adhesive pleuritis, generalized arteriosclerosis, arterio- and arteriolo- 
sclerotic nephropathy, fibroid atrophy of the testes, healed infarct of liver, old lepto- 
meningcal thickening (no periarteritis nodosa of meningeal, spinal, or cerebral 
arteries) ^(Dr J C Bugher ) 

Case 7 L W, a 15-year-old nhite female, was admitted on August 13, 1935, 
with chief complaints of ■weakness and cough Since she had whooping cough at the 
•ige of 9 months, there had been a cough productive of small amounts of sputum which 
was ne\er bloody The cough had been w'orse for the last four or five 3 ears, but 
otherwise the patient had felt well About five weeks prior to admission she developed 
pain in both ankles without swelling or redness This spread to the knees, right 
sliouldcr, little finger of the right hand, and index and ring fingers of the left hand 
I'or four week*, she had had some fe^er, easy fatigability, palpitation, and short- 
ULss of breath on mild exertion Pallor became pronounced, and the p.itient had a 
more prodiietuc cough with blood-streaked sputum Recentlj she had complained 
of sore throat .ind soreness of the tongue For the last week or so the patient had com- 
plained of dull left upper quadrant pain winch radiated acro.,s the abdomen There 
luad been ccchxnions and swelling of the right eje for one day 

Plwsifvl e\.iuiin;ttion reitaled a stnlingly dj'.pncic adolescent female who ap- 
pt.irc<! .^ciitcU til with pdlor and a yellowish tinge The temperature was 1018®, 
pal •' loS p^r Mmiute, respirations. 38 per niimile, and blood prc'isure, 118 mm Ilg 
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sjslolic and 40 nini duisiohc There \\«is an .uca of ccchjinosis and swelling of the 
upper and lower eyelids on the right In the left auiicle was a small area witli 
crusted blood Tlie patient had a slight mucopurulent nasal dischaige The post- 
pharyngeal w’all was reddened. 'Jhc breath sounds were haish with a few' coarse 
rhonchi on coughing Tlic lungs wcio othenvise noiinal The left boidei of cardiac 
dullness was 10 cm to the left of the midstcrnal line A systolic inuimui was heard 
at the apex, and the apex beat was forceful The spleen was palpable just below the 
left costal margin There was Onbbing of the fingcis and toes, witli fusifoim sw'elhng 
of the intcrphalangeal joints of the right fifth and left second and fourth fingeis, and 
periarticular swelling of the knees The reflexes of the lower extremities w'ere di- 
minished bilaterally Kumerous hypertrophic papular ciusted lesions w'cre present 
o\er both elbows and the medial aspects of both knees 

The Kahn reaction was iiogatiic Blood culture showed no growth Hemoglobin 
was 30 per cent, red blood cell count was 1,750,000 per cubic millimeter, white blood 
cell count was 8,900 per cubic milhmetei with a normal difterential count Tw'o sputum 
examinations were negative foi tubercle bacilli The electrocardiogram w'as not 
definitely abnormal aside from a tachycardia of 120 per minute No urinalysis was 
recorded Chest roentgen-ray showed an acute exudative bilateral pulmonary lesion, 
conglomerate m certain areas w’lthout marked pleural reaction, with one calcareous 
peribronchial node at the right hilum, considered strongly' suggestive of diffuse active 
tuberculosis 

The patient w'as given a blood transfusion and treated symptomatically Her 
condition became w'orse, and about 30 hours after hospital admission she had a cough- 
ing spell, vomited a sniall amount of blood, had a small pulmonary hemorrhage, and 
respirations ceased Antemortem diagnoses w'ere probable subacute bacterial endo- 
carditis, bilateral bronchiectasis and lung abscesses, infectious arthritis, septicemia, 
and secondary anemia 

Necropsy revealed generalized arterial disease , periarteritis nodosa of arteries of 
the pancreas, gall-bladder, adrenals, kidneys, fallopian tubes, heart and elsewhere in 
the body, late subacute glomerulonephritis, acute aortic valvular endocarditis, acute 
necrotizing laryngitis and tracheitis , chronic fibrocaseous bronchitis and peribronchitis , 
old fibrocaseous tuberculosis of bronchial nodes, cyhndiical bronchiectasis, subacute 
ulcerative jejunitis (tuberculous?), multiple hemorrhages in lungs, petediial hemor- 
rhages in skin, conJunctl^a, gastrointestinal mucosa, and beneath peritoneum and 
pericardium, purpura hemorrhagica; teiminal acute purulent lobular pneumonia, acute 
passive congestion of all organs, terminal right-sided cardiac dilatation with relative 
tricuspid insufficiency, pulmonary edema, ascites, chronic adhesive perisplenitis, 
agonal dissemination of gas-forming organisms, chronic pulmonary osteoarthropathy 
(Dr C V Weller ) 

Case 8 A H , a 51-year-old w'hite female, was admitted to the hospital on 
October 14, 1935, with a history of having had the “grippe” and "congestion of the 
lungs” 16 montlis previously, with fever during the summer of 1934 She had since 
noticed weakness, and had developed an infection and swelling of the nose and suf- 
fered from a three-day attack of abdominal pain Four months prior to admission 
there had been tlie onset of pain in the eyes, associated with redness There had been 
a loss of 50 pounds in weight, shortness of breath, and sw'elling and soreness of ankles, 
knees, and hips The patient had had astlima from the age of 3 to 13 years Prior 
to admission to the hospital she had had an eosinopliilia of 20 per cent and a muscle 
biopsy for suspected tnclimosis The biopsy was reported as showing periarteritis 
nodosa and the patient was sent to the hospital for substantiation of the diagnosis 

Physical examination showed a pale, malnourished, apparently chronically ill 
W'hite woman w'lth photophobia Temperature was 99 6° , pulse, 100 per minute, res- 
pirations, 20 per minute, and blood pressure, 120 mm Hg systolic and 90 mm diastolic 
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The breath was urmiferous There was circumcorneal conjunctival hyperemia witli 
multiple small half-pinhead sized areas of infiltration of the conjunctiva Heart and 
lungs were normal The spleen was palpable on deep inspiration There were “shot- 
sized” nodules over both elbows, red, non-tender, film, and ciusted at their surfaces 
The Kahn reaction was negative ^Multiple urinalyses showed albuminuria, red 
blood cells, and white blood cells The hemoglobin was 55 per cent, white blood cell 
count 11,700 per cubic millimeter, and 14,500 on two occasions with 20 per cent and 
23 per cent eosinophilia, respectively Stool examination was normal Blood urea 
nitrogen was 60 mg per 100 c c , and the urea clearance test showed only 10 9 per 
cent and 96 per cent of normal function in the first two hours, respectively The 
pathological report on the pieviously obtained muscle biopsy confirmed the previous 
pathological report of periarteritis nodosa “The nutrient arteries and arterioles ex- 
hibit marked changes in various stages There is necrosis of artery wall with a very 
marked periarterial inflammatory infiltration, polyblast formation, and fibroblastic re- 
action In a somewhat later stage thrombosis occurs and this in turn is followed by 
organization These are the changes of a primary disease of the smaller arteries 
closely resembling periarteritis nodosa as it occurs in arteries of a somewhat larger 
order ” (Dr C V Weller ) 

The patient remained in the hospital until October 20, and was treated sympto- 
matically Her condition remained unchanged during tlie hospital stay Pulse aver- 
aged 90 per minute and there was a low-grade afternoon fever to 100° Final diag- 
noses were periarteritis nodosa, secondary anemia, splenomegaly, and eczematous 
keratoconjunctivitis 

Death occurred outside the hospital on November 16, 1935, accoiding to her re- 
ferring physician, with edema of the lungs and pneumonia 

Case 9 E M , a 62-year-old white male, entered the hospital on May 8, 1936, 
having had known high blood pressure with mild headaches for 5 or 6 years In Jan- 
uary, 1935, he had the onset of shortness of breath on exertion and ease of fatigue 
The following October he observed the progressive development of orthopnea, edema 
of feet and ankles, cough, and weakness One month prior to admission his hands 
began to swell, and he noticed one tarry stool six weeks previously The patient’s re- 
sponses were not considered altogether reliable He had been treated by his referring 
plusician for arthritis 

Physical examination revealed a dyspneic and orthopneic, drowsy, acutely and 
chronically ill, elderly appearing, white male Temperature was 99° , pulse, 102 per 
miniite, respirations, 24 per minute, and blood pressure, 210 mm Hg systolic and 150 
niin diastolic There ^\as cervical venous engorgement Funduscopic examination 
showed arterio\enous nicking with generalized edema of the retina Rales were heard 
in both lung bases The heart was enlarged to 13 cm to the left of the midsternal 
hue There was a sjstolic precordial murmur The heart sounds w'ere distant The 
peripheral \essels were sclerotic The abdomen w'as enlarged, with shifting dun- 
tic's, and there was pitting edema of the lower anterior abdominal wall, the scrotum, 
txjlh lower cMremities, and the hands There was slight cjanosis of the nails 

The Kahn rc.iction wms negatne Uiinaljsis show'cd a 4-1- albuminuria with 
white blood celK, red blood cells, and finch and coarsch giaiiular casts Hemoglobin 
vas 67 iier cent and white blood count 6,400 per cubic nnlhmeter with a normal dif- 
ferential count Stool examination was normal Blood non-protein nitrogen was 
'*>7 mg per 100 cc rjcctrocardiogram on May 8 showed definite left axis deeiation 
V nil T-v shghth nuerted in Lead I and on Maj 16. auricul.ir fibrillation with 
A~\ dtssr>ci ition and venlricul.-ir extra-j «toles causing pirfcct bigeimin, which sug- 
g'.-tid digit ills intoxication 

Hk pitieiit vas pl.aetd on a neutral diet with aiiiinonium chloride and niercupu- 
. digit, h- morphine Miltate, and ainnioph\lhn with lo-s of 15 pounds of edema 
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in SIX days, aflci which he tlo\cloi)cd increased weakness and drow'siness Death oc- 
curred on Maj 16, 1936 reniperalurc had varied fioni normal to 101°, and pulse 
from 66 to 114, avei aging 90 per minute llie clinical diagnoses were essential hy- 
pertension, geneiahrcd arlcnostlcrosis, hypcrten‘.i\ c and arteriosclerotic heart disease 
with congestne failure, and secoiidaij nephritis 

Necrops> showed sj^temic arterial disease, periarteritis nodosa, iinolving chiefly 
the h\cr, the rctroiicntoncal tissues, intestine, and epididymis, with one small subepi- 
cardial \esscl which showed a nodular eccentric perivascular proliferation, general- 
ized arteriosclerosis, old anemic infarction of brain, arterio- and arteriolosclerotic 
ncphropathi cardiac hjpertrojiln', most marked in the left ventiicle, subendocardial 
fatt\ infiltration, terniinal cardiac dilatation, nutmeg liver, chronic passive conges- 
tion of lungs, anasarca, ascites, hjdropencardiuin, chronic cholecystitis and chole- 
lithiasis (Dr C V Weller ) 

Case 10 T K, a 50-> ear-old white male, W’as admitted to the liospital on Feb- 
ruar} 21, 1938, W’lth the chief complaint of numbness and tingling of the legs and 
feet About fi\e months prior to admission, he first noticed a burning type of pain 
in his feet which spread to his legs and knees, followed by difficulty in w'alking, weak- 
ness, numbness, and tingling There was a weight loss of 33 pounds and fever al- 
most dailj As long as the patient remained at rest the pains disappeared The pa- 
tient had been impotent for four to six months 

Phjsical examination revealed a well de\ eloped wdnte adult male showing signs 
of weight loss and generalized muscular atrophj Temperature w’as 101° , pulse, 108 
per minute, respirations, 20 per minute, and blood pressure, 102 mm Hg systolic 
and 60 mm diastolic There was slight pitting edema of tlie ankles Vibration 
sense w’as diminished at the ankles, and there w’as mild hypalgesia over both feet 
Moderate pallor of the mucous membranes was present Rales were heard m the left 
posterior lung field The left testicle was atrophied, and the right was small and soft 
The Kahn reaction w’as negative Of five urinalyses, one showed a trace of al- 
bumin, and all sliow'ed red blood cells and hyalin and granular casts Numerous 
hemoglobin determinations varied from 39 to 60 per cent and white blood cell counts 
from 10,000 to 18,000 per cubic millimeter Differential counts showed from 1 to 
28 per cent eosinophilia No malarial organisms could be found Bromsulphalein 
test for liver function and gastric analysis were normal Blood non-protem nitrogen 
w'as 51 mg per cent, and the urea clearance test showed 26 per cent and 38 per cent 
of normal in the first tw'o hour specimens Total serum proteins were 7 2 per cent 
with an A/G ratio of 0 4 Blood bilirubin w'as normal, and the glucose tolerance test 
showed a fasting blood sugar of 92 mg per cent, two hour specimen, 182 mg per 
cent, three hours, 214 mg per cent, and four hours, 156 mg per cent Repeated 
blood and stool cultures and agglutinations w^ere normal Chest roentgen-rays 
showed no abnormalities except an old left basilar pleuritis Pyelograms, and roent- 
genograms of the legs, feet, gastrointestinal tract, and gall-bladder w'ere normal Elec- 
trocardiograms were essentially normal Biopsies of the deltoid and gastrocnemius 
muscles w'ere reported “Well marked atrophy The largest arteriole m this speci- 
men has an eccentric perivascular lymphocytic infiltration strongly suggestive of 
periarteritis nodosa " “Very severe periarteritis involving the smaller vessels, some 
of which show' localized necrosis of their w'all Patchy atrophy m the voluntary 
muscle Angiomyositis, so-called No evidence of trichinosis ” (Dr C V Weller ) 
For the first four days of hospitalization the patient had a daily fever ranging 
from 101 to 104°, following which he was afebrile for five days, when again there 
was a daily fever to 101° for five days At this time the patient was started on sul- 
fanilamide for 10 days, during w'liich he was entirely afebrile When the sulfanila- 
mide w'as discontinued there was again daily fever to 100 or 101° The patient had a 
chronic upper respiratory infection with much hoarseness, and there w'as an intei- 
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mittent progressive deafness He was given vitamin supplements, blood transfusions, 
ferrous sulfate, and symptomatic care There was some improvement at the time of 
discharge on April 15 The pulse aveiaged 100 per minute 

The patient was readmitted to the hospital on May 16, 1938 in .a somewhat im- 
proved condition Some of the previous symptoms persisted, and he complained of 
weakness and stated that his feet were always cold Physical examination was es- 
sentially the same as pi einously except that there was no edema The blood pressure 
was 100 mm Hg systolic and 65 mm diastolic Urea cleaiance test showed 45 per 
cent and 37 per cent of normal function in the first two hours, respectively, and blood 
non-protein nitrogen was 125 mg per cent Urinalysis revealed 2-f- albuminuria, 
and hemoglobin was 44 per cent He had an afebrile and almost asymptomatic hos- 
pital stay, being discharged on May 26 with final diagnoses of periarteritis nodosa, 
uremia, chronic glomerulo-tubular nephritis, secondary anemia, and emaciation 

A letter was received from the patient’s physician on March 29, 1939, inquiring 
about his case, and stating that he was then suffering from nephritis A subsequent 
letter stated that he became comatose and died on December 17, 1939, with the deatli 
certificate reading “acute uremia, myocarditis, chionic nephritis witli hypertension” 
Case 11 G J A, first admitted on December 27, 1939, is to be reported by 
Foster ^ The outstanding features of this case were soieness and tiredness of the leg 
muscles, diplopia, and blurring of vision Periarteritis nodosa was suspected and sev- 
eral biopsies showed angiomyositis Treatment was with sulfanilamide The patient 
later had multiple cerebrovascular accidents Necropsy substantiated the diagnosis of 
periarteritis nodosa Positive Kahn reaction reports in this case were considered to 
be false positives by the dermatology department 

Case 12 A J F , a 49-year-old white male, was admitted on January 3, 1940, with 
a history of having contracted a severe "cold” on July 15, 1939, with rhinitis, malaise, 
and a cough productive of a small amount of sputum This condition persisted for 
two months and was followed by ease of fatigue, mild palpitation, and dyspnea on 
slight exertion Foui weeks prior to admission, dull pain occurred in both calves and 
thighs which was made worse by exercise and relieved by rest He had had fever 
as high as 102 5°, with night sweats, anorexia, morning headache, weight loss, sore- 
ness of arms, and low'-back pain Following exposure to cold, the patient noticed that 
both hands became blue and then white A normal color followed immersion of the 
hands in warm water He had noticed that for a few w^eeks his urine had been dark 
and stained his undeiwcar One tablet of sulfanilamide had been taken three times 
daily for two w'ceks prior to admission For five or six years he had been troubled 
With occasional spells of diarrhea at which time he had two or three watery stools 
dailj There has been no change in this during the present illness Othcrw'ise, the 
past history was essentially normal 

Plusical examination revealed a w'ell developed, w'cll nourished male, not appear- 
ing acutely ill but with a shghtlj icteric tint to the sclerae The temperature was 
99 6°, pulse, 84 per minute, respiration, 20 per minute, and blood pressure, 108 mm 
Ilg sjstolic .uul 78 mm diastolic The nasal mucosa was markecllj injected The 
he.irt and llmtr^ were normal 'Ihe Iner edge was palpable and slightly tender 3 cm 
below the riglit cost.il margin in the inid-claMculai line The extremities appeared 
"^lightlj .itrophicd with slight tenderness present in the muscles of the calves and 
thighs At limes there was a splotch}, light blue color of the h.mds and feet Otlier- 
wi‘<c, llu ex.imination w,i>. c*>scntiall\ normal 

'lltc K'vlm reaction was ncgatiic UnnaUsis rcseakd a faint trace of albumin, 
^ire rtd bloo<l cells, .nid a few luahn and finch granular casts Ilcnioglobm was 
per cent and 79 per cent on two occasions \Mutc blood cell counts were normal, 
vub 7 per cent .itid 3 jier cent cosinoplnha on two differential counts Tiie stool ex- 
■! > 1 }) .iif.ji show id a po>iti\i. guaiac rt.iUion Plngoc} tic index for bructllosis utui 
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lJI)hoKl-cl>^clUe^> -brucella agglutinations were negati\e No aniebae w'cre found in 
the stools 'Ihc sedimentation index was 0.S3 nun pei iniimtc (coirected) Blood 
bilirubin was 05 mg per cent (indirect). The bi omsulphalein liver function test 
showed 100 per cent retention of the d>e in 30 minutes Trichina antigen skin tests 
m dilutions p t 1 10 OOP. 1 500. and 1 100 w'ere all positive in 24 hours Biopsy of 
The left gastrocnenmis muscle was leportecl “Some of the mccliuin-si/ed arteries show 
a marked thickening of their wall with i eduction in the lumen There is a perivas- 
cular infiltration of inflamm.itorj cells of vaiious types including an occasional eosino- 
phile Periarteritis nodosa No CMdcnce of trichinosis” (Dr R C Wanstroin ) 
Chest and spine roentgen-raj s were normal 

The patient had a daily afternoon fe\er as high as 100 degrees Pulse rate aver- 
aged 85 per minute He had few complaints while at bed rest and was discharged on 
the ninth hospital da\, essentially the same as at the time of admission He was in- 
structed to continue getting much rest 

The patient was seen in the out-patient department on April 9 , 1940, with a letter 
from the outside physician stating tliat the "jaundice deepened foi a period of about 
three weeks until on January 23 he had a quantitative \an den Bergh test of 5 6 mg 
per cent His liver edge at this time was palpable at the level of the umbilicus and 
moderately tender By the middle of February his jaundice had entirely dis- 
appeared, the li\er had receded markedly m size, and he felt much better in every way, 
complaining of no pain in his extremities even though he was up and about a short 
time each day ” The patient, at the time of this examination, stated that he had 
impro\ed and had gamed eight pounds in weight since discharge Slight dyspnea 
was still present and recently he had been troubled with soreness in the heels The 
blood pressure at that tune w-as 138 mm Hg systolic and 85 mm diastolic The hands 
were warm and slightly cyanotic, and feet w'ere cold but pink The liver edge was 
2 cm below the right costal margin Blood bilirubin w^as 0 1 mg per cent (indi- 
rect), and the bromsulphalcm test show'ed less timn 10 per cent retention m 30 min- 
utes Urmalj'sis w’as normal except for an occasional red blood cell Hemoglobin 
w'as 95 per cent and w'hite blood count 10,100 witli 8 per cent eosinophiles 

The patient returned for another examination July 29 stating that he had im- 
proved, having gamed 15 pounds in body w'eight since discharge from the hospital 
There continued to be very slight ease of fatigue and dyspnea on exertion and occa- 
sional pam in the heels, insteps, and calves of the legs after exertion or walking This 
was relieved completely by rest Otherwise, he was asymptomatic at the time He 
stated that in April he had quite severe testicular pam lasting for three days, with no 
recurrence Examination at this time showed no abnormalities except a slight splotchi- 
ness of the palms of tlie hands The blood pressure w^as 124 mm Hg systolic and 80 
mm diastolic, and the hver w’as not palpable Urinalysis, complete blood count, urea 
clearance test, and electrocardiogram were all normal 

WHien last seen on November 4, 1940, the patient was in better condition than he 
had been in over a year or more, and his body weight was greater than it had ever 
been before He had continued to obtain much rest as previously instructed His 
only symptoms were occasional minor shooting pains m his arms, heels and soles of 
his feet For two days, two w'eeks prior to being seen, he had had a mild tight sen- 
sation in his head, w^hich w'as similar to that which he had experienced occasionally 
for several years prior to the onset of the present illness At this time, the patient 
recalled that m November, 1939, he had had swelling of his testicles with slight soreness 
for about a week Physical examination revealed a healthy looking man with slight 
nasal congestion Blood pressure was 148 mm Hg systolic and 94 mm diastolic For 
tire first time the left testicle was noted to be atrophic The second aortic valve sound 
was soniew'hat loud Otlierwise, examination w'as normal Urinalysis and blood 
examinations, including a differential count, were normal at this time except for a 
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white blood count of 11,900 A biopsy taken near the site of the previous biopsy un- 
fortunately failed to include a fair-sized artery However, “some of the smaller 
arteries show a definite thickening of dieir walls but the inflammatory infiltrations 
previously seen are largely absent in this specimen ” (Dr R C Wanstrom ) 

Case 13 L M C, admitted on March, 12, 1940, is to be reported by Scurry® 
This patient had the chief complaints of palpitation, fatigue, dyspnea, and fainting of 
four months’ duiation There was also a sensation of constriction or pressure in the 
chest and one of numbness in the aims when they were in the dependent position The 
clinical diagnosis was rheumatic lieait disease, but neciopsy showed an unexpected 
pulmonary periarteritis nodosa 

Case 14 H B , who was admitted on Novembei 4, 1940 and is to be reported 
by Hamff,® had a history of pains in the extremities and headache, the former beginning 
m July, 1940 Foi a period of tliree months, nine yeais ago, he had experienced 
a similar but less severe attack of pain in his extiemities which was relieved by the 
extraction of several teeth Ten days prior to admission the patient had sudden loss 
of consciousness for half a day There had also been weakness, weight loss, ab- 
dominal pain, and blurring of vision Blood pressure was 218 mm Hg systolic and 
128 mm diastolic on admission Periarteritis nodosa was suspected, but a gastroc- 
nemius biopsy was negative The patient then had a splanchnicectomy Biopsy of a 
left intercostal artery at that time showed periarteritis nodosa 

Addenda 

A J F , Case 12, was again seen in December, 1941, at which time he had returned to 
work He had developed no new symptoms and was feeling well His blood pressure was 
normal, 120 mm Hg systolic and 80 mm diastolic Also in December, 1941, a letter was 
received from the wife of H B , Case 14, stating that he had returned to work, that his blood 
pressure was ‘normal,’ and that he was feeling tlie best he had felt in 20 years 

The duration of life from onset of illness in Case 12 has, therefore, increased to two and 
a half years, and the average duration of the cases herein reported has increased to 14 
months The prognosis, at least in a few cases, seems slightly better than predicted previ- 
ously Furthermore, results in Cases 12 and 14 seem to substantiate the possibility that some 
improperly diagnosed cases of periarteritis nodosa may have longer duration of life than 
present reports indicate 
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ANTICIPATION AND DIAGNOSIS OF NEURO- 
CIRCULATORY ASTHENIA ' 

li) John T Kinc,. FA C P. Balhmo)c, Maiylond 

Lv tlie midst of World War T, when Amencan phjsicians were widely 
scattered, meetings of such rcprcscntati\ c gioiips as tins were unknown 
It IS likely that many medical officers of the armed Services, absorbed m 
their various duties, heard little of a condition known to certain of their col- 
leagues as the irritable heart of soldiers, or neuro-circulatory asthenia or, 
perhaps, the effort syndrome Some were satisfied with the official termin- 
ology- D A H (disordered action of the heart) Those who remained m civil 
posts had little interest m the matter, since the disoider, by and large, is not a 
peace-time problem Various stresses and strains of militaiy life form the 
basis of the typical case 

Credit for the original description of the irritable heait is usually given to 
DaCosta,® ^\ ho observed the syndrome among soldiers m hospitals toward the 
end of the American Civil War (1864) It is clear, however, that a number 
of clinicians \\ere familiar with the condition It was discussed m meetings 
of the profession in Philadelphia, where many soldiers, exhausted by the 
strain of warfare, dysenteiy, typhoid and otlier hazards, were languishing in 
military hospitals Hartshorne, speaking before the College of Physicians 
of Philadelphia, June 3, 1863, stated tliat Alfred Stille had made the first 
report In a Presidential address before the Philadelphia County Medical 
Society’^ on February 11, 1863, Stille,” referring to the peculiar palpitation 
of soldiers, spoke as follows “Its ordinary association with a frequent pulse, 
or one rendered so by the erect posture, seems to prove it to be an effect of 
muscular debility of the heart alone, or of that organ along witli the rest of 
the muscular system It ivas not attended wnth any irregulaiity of the 
pulse nor, ordinarily, with any distinct muimur in the heart, not even with a 
soft, blowing murmur, nor w^as any such observed m the arteries as an ordi- 
nary symptom ” Stille considered the condition to be characteristic of army 
life, in contrast with civilian Four montlis later, Haitshorne® noted that 
soldiers with this condition suffered from dyspnea after even moderate exer- 
tion, whereas there were no characteristic physical signs, such as cardiac dila- 
tation or hypertrophy, they seemed overcome by army duties Several 
months of hospital care only wipioved, never cured, his patients He con- 
sidered tliem unfit for full duty, though suited to light duty of various kinds 
Stille’s address was followed by its publication in 1863 His report, in- 
complete tliough it is in some respects, clearly antedates that of DaCosta, 
whose book was not published until 1864 A review of this book can be 
found m the Amencan Journal of the Medical Sciences for October, 1864 
Hartshorne’s address appeared in the same journal in the same year It is 

* Read at the Boston meeting of the American College of Physicians, April 22, 1941 
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not clear whether Hartshorne or DaCosta should be given second place in this 
race for priority, but Stille was facile pimceps 

Nevertheless, DaCosta cleared up certain features He added the de- 
scription of pain in the lower precordium to Stille’s picture As etiologic 
agents, he found fatiguing marches, fever and diarrhea 

When the Office of the Surgeon-General issued the Medical and Surgi- 
cal History of the War of the Rebellion in 1879, tlie irritable heart of 
soldiers was all but forgotten Among five huge volumes, I could find 
merely a statement to the effect that of 200 men with irritable heart, DaCosta 
had found that 61 were suffering from diarrhea or had recently recovered 
therefrom 

Each designation — ^neuro-circulatory asthenia,* effort syndrome, and the 
irritable heart of soldiers — ^lias its advantages Perhaps the first is the most 
descriptive of the perverted physiology of the condition Effort syndrome 
indicates the piecipitatmg cause and the cause of the disability The writer 
prefers the irritable heart of soldiers because of its historic implications and 
Its American origin, its military association, and the central fact of the 
syndrome which, after all, according to the men involved, concerns itself 
primarily with certain uncomfortable sensations which they refer to their 
hearts 

The Condition in Civil Life 


Outside military life the syndrome is uncommon The explanation is 
simple the large majority of predisposing and direct causes do not exist in 
civil life Physical strain of a person who is not qualified to bear it ade- 
quately IS perhaps the most frequent precipitating factor In civil life a man 
has control over his own efforts, and, if not built to be a professional wrestler, 
he takes employment as a clerk, florist, or perhaps window-dresser In the 
Army, the clerk oi windoAv-dresser has little choice of action However, 
to make the picture more real, let me cite the following cases from my 
practice 


Case 1 A \\hitc man, aged 34, a radio salesman, had been m previous good 
health until an attack of typhoid fe\cr in March, 1940 Com alescencc was protracted 
because of “cardiac symptoms,” manifested by tachjeardia, fatigue on slight exertion, 
and pain in the lower left chest outside the cardiac apex For six months he had 
drawn dic.ibiliu insuiance, but this was finally cancelled In Januarj, 1941, cx- 
.unination showed a health\ -looking man, w'lth a normal cardio\ascuIar apparatus in 
c\cr\ respect sa\c a taclucardia (rate 100) He was unable to do as much work as 
tornierlj hecau'-e of the read} fatigue and disagreeable cardiac pounding 

Cose 2 A while business man, aged 59, had for one }car been conscious of r.ipid 
pulse, with rate FO-90 His feet were cold There was no dsspnea After eating he 
Miiicre<l a stii'-e of gas about the left lower rib border with «ome heartburn, rehesed 
>\ <>fyl I tachjeardia and the gas ^eemed to be related lie had finalh become 

p r''tr ited b. r.irrjing two Mittca«es upstair*. lie Ind no actual dsspnea or pain other 
‘U'n tie gav” |i,< c irduwasail ir apparatus shoved nothing whatever abnormal, 
.!a* . n hiN p,jK«. l*ctw(’en 9d and 100 ptr mimi’c 

1*'*' trnai’t I’o IS no". ti^ed m the rew S:a«'>ard Clissifiul Voiticntl iturt of Disease 



N i:URO-ClRCULATORY ASTHENIA 


943 


Some time later I was consulted b> this patient’s cleigyman w'ho told me that tlie 
patient was Aer\ unstable and at certain intervals, roughly every two years, he passed 
dirough phases when he became disagreeable, felt that people weie ti eating him badly 
or insulting him These phases would p.iss off spontaneously, probalily being re- 
curi ing depressions 

Neither of these patients has had rheumatic fever, and there was no 
reason to suspect organic disease in either, save the possible effect of the 
typhoid fe\cr in the first one The}' were both instances of the irritable 
heart, and represent iinporlant etiologic factors first, infection, and the lure 
of capitalizing on the condition in case 1 , and second, the unstable or emo- 
tionally sensitive background of some patients as shown m case 2 In civil 
life these men were able to adapt their w'oik to their handicap In the Army 
they w'ould doubtless both have become casualties 

The Present Problem 

In the }ear 1916 tlie British military heart hospital treated 558 cases of 
the effort S 3 'ndrome^^ In a similar peiiod over 300 cases passed through 
U S General Hospital No 9 at Lakew'ood, N J About four-fifths of the 
British cases were draw'ii from France, w'hereas a larger proportion of 
American patients had not seen actual combat 

Now that Selective Service is upon us, it is cleaily our duty to be cog- 
nizant of this sjnidrome and to prevent, so far as possible, the acceptance 
of potential cases into the armed forces In this effort the internist and the 
psychiatrist must w'ork together Some cases w'lll occur despite our care 
The scope of the casualties w'lll depend further upon several contingencies — 
the rapidity w'lth w'hich the troops must be trained , the prevalence of such in- 
fections as influenza, pneumonia, and dysentery , the length of convalescence 
permitted from such infections , and w'hether the troops see actual combat 

Predisposing Factors 

It IS very difficult to predict who w'lll break undei the effects of infections, 
but there is general agreement that certain types of recruits are predisposed, 
physically or mentally, to the syndrome At Lakewood, with the help of 
Campbell," certain categories were recognized One group consists of the 
constitutionally mfeiioi such men may be physically defective but mentally 
competent, mentally defective but physically adequate, or defective in both 
departments Another is the group of chi omc invalids such men have suf- 
fered from cardiac symptoms for years, despite the absence of demonstrable 
heart disease The importance of this group was emphasized by Friedlander 
and Freyhof * Some such men have had rheumatic fever and may have an 
actual myocardial defect, but many give a history of pure cardiac neurosis 
Such are tlie men w'ho, for some obscure reason, develop cardiac symptoms 
under mental or physical strain, whereas others develop indigestion, headache, 
or some other disorder There is also the group which was designated at 
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Lakewood as tlie emotionally sensitive Some break down following har- 
rowing experiences, such as burial, intense bombardment, and the sight of 
mangled comrades For example, a man may drive himself to stand up 
under gunfire, but he can not control the trembling of his legs, the sweating, 
and the palpitation of his heart The conflict between a natural desire to 
run from the scene of battle and the subconscious lure of life m a hospital 
behind the lines on one hand, and the man’s desire to do his duty on the otlier, 
IS a debilitating one 

Symptoms 

Once established, the picture is characteristic, regardless of etiology The 
man is lackadaisical because of the discomfort encountered on moving about 
He may complain of cold even m moderate temperature, and may “hug” the 
stove He may be prostrated by walking the length of a room Fatigue is 
real and measurable, and not imaginary (King) ^ Sweat may roll from the 
axillae, especially on exertion or during examination Trent oi is common 
and may be disturbing to the subject Giddiness is common On exertion 
or during excitement the pulse uses, die heart pounds, and breathlessness is 
experienced Precordial pain is common Though it has been reported as 
occasionally being referred to the left arm, the writer has not noted this 
The typical pain is not so oppressive or so inspiring of dread as is true angina , 
lather, one derives the impression that it is more in the nature of a “stitch 
in the side,” and is typically located m the lower precordium in the region 
of the cardiac apex The extremities may be flushed aild even cyanotic , arc 
frequently cold and clammy Deimatographia has been noted in a certain 
group “ The writer does not recall this last symptom as a common finding 
since the normal white tache seen on stroking the skin with a blunt instru- 
ment was found in the Lakewood tests with considerable regularity 

Signs 

The patient may be of vigorous appearance, since the unstable and the 
unde\ eloped personality is no respecter of physique A general constitu- 
tional inferiority, with emphasis on lack of physical development, may be 
recognizable at a glance 

Outside the “t^pus” of the man and the c\idcnces of bi catlilessncss and 
fatigue and a certain o\cractiMt)' of the circulatory apparatus, there is little to 
distinguish the man with irritable heart The writer, during World War I, 
recorded the auscultatory findings in 500 men who ^^ere doing regular arm> 
dut\. Ever}' peculiarity encountered m the examination of the man vith ir- 
ritable heart could be matched by frequent findings of similar peculiarities 
•imong normal men Inie, the “o\cracti\c” heart "tirs up rather often a 
cardlOMt^plrato^y murmur in the adjacent lung Sjstolic muimurc over the 
pulinf>nar\ conus, and at the apex in the recumbent posture, arc common, but 
tlu\ .art p!i\si<dogu and are in no \\a} characteristic of tlic irritable heart 
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The pulse IS labile, being lapicl unclei exertion oi excitement, but almost 
iinanably it can be found below 90 pci minute aftci rest Lewis gives the 
a\ erage figure as 85 

Muscular strength is fi equenll) below p.ii ' Smith noted defective 
strength in ceitain muscle gioups, at times a gcneial lack of strength This 
A\as demonstrated at Lakc\\oocl b) means of the spring balance, and records 
of progress in strength under graded exercise could be made 

It is a medical commonplace, verified ficquently m World War I, that 
the man with a long thin chest is likely to lack endurance In Civil War 
da) s, Hartshornc ® noted that the cardiac impulse of men with soldier’s heart 
was “sudden, a little less in force than normal “ In a most careful teleroent- 
genographic stud) in World War I, Smith **• found that the hearts of 69 
men with irritable heart could be differentiated, as regards size, into two 
groups — ^those widi cardiac S)mptonis of long standing, and those who ac- 
quired symptoms dm ing Army service In the former group, the hearts were 
somewhat smaller than normal, whereas measurements in men who acquired 
symptoms in the Army were similar to those of normal “control” subjects 

Extending such observations, Starr et al have shown that persons who 
have S)mptoms of neuro-circulatory asthenia m peace-time not only show 
small hearts, but also diminished average cardiac output, stroke volume, and 
total cardiac work per minute 

The observations of Smith and of Starr and his associates are, then, 
111 agreement as regards the reduced size of the heart in the individual who 
is liable to irritable heart either m peace-time or in military service How- 
ever, there remains a group m whom the heart is of normal size who break 
from the effects of Avar , such are the cases that follow infections, or the ef- 
fects of actual gunfire, horrifying experiences or other forms of exposure 
to combat conditions 


Diagnosis 

Recognition of irritable heart is based largely on tlie symptoms and signs 
noted above The syndrome is more or less uniform, but the background of 
the patients is so varied that each case must be studied individually 

Differentiation of the types of chi omc mvahdisin, intelligence defect, and 
emotional sensitivity can be made only through a most careful anamnesis 
The physically defective type may be recognized on inspection, or through 
exercise tests The post-infection type gives a characteristic history 

The resemblance betAveen this condition and hyperthyroid states is merely 
superficial After one-half hour’s rest, the pulse in irritable heart usually 
finds a level below 90 per minute, whereas m hyperthyroid states it usually 
exceeds 90 The basal metabolic rate m irritable heart is not elevated, on 
the contrary, it is frequently below tlie average figure, especially m the 
asthenic individual The epinephrine test may be expected to prove positive 
• m 60 per cent of men with irritable heart The reaction is rather leisurely. 
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beginning after an average lag of 12 minutes, and reaching a peak in 32 
minutes This contrasts with the reactions found by Goetsch® m hyper- 
thyroid states, which occurred “early,” and with the reactions encountered in 
women at the menopause by Myers and King in which the reaction reached 
its peak in an average of eight minutes 

Tuberculosis may present a superficial resemblance to the irritable heart, 
by careless examination either condition may be mistaken for the other 
However, the writer ® has shown that the relation between the two disorders 
IS no more than coincidental 

Finally, some form of exercise test, with observation of the pulse reaction 
and degree of breathlessness and fatigue induced is essential to the diagnosis 
American observers with Lewis in World War I found the simple test 
proposed by Meakins and Gunson to be satisfactory This test consists of 
putting the subject through 75 paces at an ordinary brisk walk, followed by 
walking up 27 steps (18 feet) If the pulse rate fails to return to its previous 
level m two minutes after the test, the man’s endurance is presumed to be im- 
paired, and he will probably prove unfit for full duty It was pointed out, 
however, that this rule deserves some latitude in application 

The Perverted Physiology 

The symptoms concerned with this syndrome can be pioduced by a 
variety of stimuli, mental and physical The results are much the same 
whether the man has built up a conditioned reflex to the sound of gunfire, is 
sent to duty too soon after influenza, or is an asthenic or constitutionally 
inferior individual unfit for service In a majority of instances the syndrome 
niay be reproduced by the injection of epinephrine, whereas no reaction is 
observed m healthy subjects Since epinephrine acts on the sympathetic 
nerve-endings, it may be deduced that the sympathetic system in many such 
men is exceptionally sensitive, or at least unstable Further evidence of 
\ asoniotor asthenia is the inability of patients with this syndrome to maintain 
the uhite vasomotor tache, produced by stroking the skin with a blunt in- 
strument, as long as do normal men 

In military life the probable cause of many cases is emotion, causing an 
outpouring of epinephrine into the blood stream, the sensitive sympathetic 
ncr^ ous sj stem is stimulated, with Uie production of the symptoms previously 
noted In other words, the man is scnsitne to his own epincplirine A 
similar suisitu cncss or instability' may' be caused by' certain infections, 
wlitrias in other cases it is probably congenital and inherent in a constitu- 
tional infcriontv 

The Pkospi ct 

ilit coiulnion is not likely to reach ^erious proportions unless our Army 
tmt,r> combat tondnions though unwise training and infectious rliscascs not 
tnoroughly roniptnsattd for by adequate coin ale>cenec may precipitate cases 
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at any tunc In an attempt to “harden” troops by forced marches and lack 
of proper food and lesl, men who might develop into good soldiers by 
gradual ph) sical training may be broken It is also important to observe the 
effect of serious illness in mdiMdual cases, and, if indicated, arrange a 
course of gradual physical rehabilitation In any case, however, the purpose 
of an Army is to be prepared foi war, and towaid that end tlie present Army 
must be recruited I am informed by the Office of the Surgeon-General that 
“mild” neuro-circulatoi y asthenia is no bar to acceptance into the Army, if 
the condition goes bejond this degree the man is i ejected altogether I am 
inclined to agree \\ ith this rule in principle, though it would seem wise to be 
rather careful in its application A man maj show a somewhat labile blood 
pressure and pulse under the excitement of being examined, yet his history 
may show that he is an “All-American” athlete Such a man recently 
1 olunteered and was rejected On the otliei hand, a man with similar find- 
ings may have been a chronic invalid, unaccustomed to exercise because it 
disagreed nith him In iny opinion the athlete should have been accepted, 
but ne shall indulge in hope versus experience if ne induct the chronic invalid 
If tlie recruit is clearl}’ of one of the types likely to develop the syndrome of 
irritable heart, he should be rejected (i e , placed in Class 4 as ordered by the 
Surgeon-General) unless the demand for man-power becomes such as to 
require the establishment of “limited duty” classes in the Army It should be 
kept constantly m mind that the recruit is more than a neuro-muscular-cir- 
culatory mechanism, he must be considered as a pet son by authorities who 
wish to estimate his aptitude for military service 

Conclusions 

Recognition of a potential case of irritable heait is the joint responsibility 
of tlie psychiatrist and the internist The former must ask the internist 
whether the recruit’s history and symptoms are explainable on physiologic 
grounds, the internist should enquire whether they result from defects of 
intelligence, emotion, or environment 

The psychiatrist should be expected to recognize potential cases based on 

A Intelligence defects 

B Unstable reaction to authority (parental, clerical, etc ) 

C Chronic invalidism, especially referred to the cardiovascular system 
D Emotional instability, sense of inferiority resulting from sex maladjust- 
ment, fear of warfare, fear of shirking, etc 

The mteniist should eliminate men with symptoms based on the following 
backgrounds 

A Recent infections 

B General physical (constitutional) inferiority 
C Cases with demonstrably small hearts 
D Asthenic habitus (with “ventral” heart) 
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E Neuro-circulatory sensitiveness (history of abnormal reaction to coffee, 
tobacco, and alcohol may afford a clue) 

Special Tests Some form of exercise test is essential That suggested 
by Meakms and Gunson (vs) seems as good as any. 

In doubtful cases it would be very desirable to apply the epinephrine test 
A positive response to injection of 0 5 c c of 1 1000 solution consists of a 
rise of blood pressure of 10 mm or more, a rise in pulse rate of 10 or more 
beats per minute, with tremor, nervousness, palpitation of the heart, sweat- 
ing, and so on Men with positive reactions were found unfit for duty by 
Wearn and Sturgis , such men should be rejected today A negative re- 
sponse does not eliminate the diagnosis, since, although 60 per cent of men 
with irritable heart gave a positive reaction, 40 per cent with similar symp- 
toms failed to respond The positive epinephrine test is merely additional 
evidence that the subject is poor material for military service 

BIBLIOGRAPHY 

1 Addis T , and Kerr, W J The relative frequency in recruits with and without thj roid 

enlargement of certain signs and symptoms which occur in neuro-circulatory asthenia, 
Arch Int Med, 1919, xxvi, 316 

2 Campbfil, C Macfie The role of instinct, emotion and personality in disorders of tlie 

heart, Jr Am Med Assoc, 1918, Ixxi, 1621 

3 DaCosta, J M Medical diagnosis, 1864, J B Lippincott, Philadelphia 

4 Friedlander, a, and Freyhof, W L Intensive study of SO cases of neuro-circulatory 

asthenia. Arch Int Med , 1918, xxii, 603 

5 Goetsch, E Newer metliods in the diagnosis of thyroid disorders, New York Slate 

Med Jr, 1918, xvii, 259 

6 Hartsiiornf, Hfnr\ On heart disease in the arm} , Am Jr Med Sci , 1864, -\lviii, 89 

7 King, John T , Jr Fatigue in irritable heart and other conditions, Arch Int Med, 1919, 

xxiii, 527 

8 King, John T, Jr Auscultatory plienomena of the heart in noimal men and in soldiers 

w ith irritable heart. Arch Int Med , 1919, xxn , 89 

9 Kivg, John- T, Jr A study of the incidence of pulmonarj tuberculosis in soldiers with 

irritable heart. Arch Int Med , 1919, xxiv, 238 

10 Lewis, Thomas National health insurance. Medical Research Committee, London, 

1918 

1 1 Lfw is, T , CoTTov, T F , Barcroft, J , AIilroi, T R , Duftov, D , and Parsons, T R 

Breathlessness m soldiers sufTcring from irritable heart, Brit Med Jr , 1916, ii, 517 
12, Meskiss, j C, and Gensov, E B The pulse rate after a simple test evcrcisc in cases 
of "irritable heart” Heart, 1916-17, m, 285 

13 Mmrs, Waltir K, and King, John T. Ji Obscr\.itions nn the mtnopau'.c III 
Bull Johns Hopkins Hosp, 1930 xhii 23 

n OrnNHiiMiF, P, S, Lf\im, .S \ Morison, R , RoTiistniiD, M. A, .St 
Lnwrinci, \Vm , and WiiSov, F N . Kciiort on nciiro-nrculatnrj asthenia and its 
nnnu’emtnt, Md Surf; . April .ind June, 1918 
IS PiAioiA, r W. Cun.Mi, H D, Stiigin C C. and Whkn, J T EfTects of the in- 
ncti(-n of <pi'’('phr'n in <oldti,rs with irntabh heart. Jr .Am .\fcd Astoc , 1918. Kvi, 
I91Z 

It V'l'iTit, The p<>>«.ibditit.s of p}w>’Ci! devilopment m cas's of tflort sv7i'lro nt b^ 

<.• pr !»!«,<! e\erc!*t.s .\rch lot Mtd, 1919, 321 



NEURO-CIRCULATORY ASTHENIA 


949 


17 Smith, Bvutn’auh Icicrocntgcn nicasurcmcnts of the hearts of normal soldiers, Arch 
Int Med. 1920, xw, 522 

IS Smith, Bvktnvkd Tclcrocntgcn estimations of heart sire in cases of effort sjndrome, 
Arch Int Med , 1920, x\\ , 532 

19 Staiik, IsA^c Jii , Donai . J S , M \iiooi its, A , Sn \n\ , R , Cou ins, L H , and Gamelf, 

C J Studies of the heart and circulation m disease, estimations of basal cardiac 
output, niLtabohsm, heart sire, and blood picssiire m 235 subjects, Jr Clin Invest, 
1934, xiii, 561 

20 STiLtt, Alfred Address before the Philadelphia county medical society, delivered Feb 

11, 1863, Am Jr Med Sci, (new ser ), 1^3, xl\i, 185 

21 U S^ Surgcon-Gencrars Office Medical and surgical history of the war of the 

rebellion, Part II, Vol I, p 494 1879, Goxernment Printing Office, Washington 

22 Tat LOR, M K Remarks on heart disease (as obser\ed m the military service from 1861 

to 1865 inclusnc), Trans Am Med Assoc, Phila, 1867, xviii, 139 

23 Tompkins, E H , Sturgis, C C , and We\rn, J T Studies on cpinephnn II Arch 

Int ^Icd , 1919, XM\, 269 

24 Wfarv, j T , and Sturgis, C C Studies on cpinephnn I Arch Int Med , 1919, xxiv, 

247 



THE CLINICAL MANIFESTATIONS AND DIAGNOSIS 
OF CHRONIC BRUCELLOSIS'- 

By Robert C Manchester, MS, M D , Alliance, Ohio 

In a private practice which included a large group of patients with chronic 
complaints an appreciable number gave stories strongly suggestive of clironic 
brucellosis Agglutination tests sent to the state laboratory were con- 
sistently negative The problem, then, was the correct recognition of a 
disease which, m its chronic form, exhibits protean but ill-defined manifesta- 
tions, and the correlation of these varied clinical aspects 

That brucellosis exists as a chronic, protracted disease, in addition to the 
acute self-limited form, has been recognized by Hardy,^ Huddleson," Evans,® 
Calder,* Cameron and Wells,® and others 

Evans ® recognized the unreliability of the accepted laborator}'^ procedures 
for its detection In a group of 28 chronic cases diagnosed clinically, the 
organism was recovered from the blood in but seven cases , 46 per cent gave 
negative agglutinations, or titers of less than 1 40 dilution, and in 39 3 per 
cent the mtradermal test with brucellergen was negative However, in 14 
cases who had recovered completely the skin test was positive in 92 per cent 
Gould and Huddleson ® regarded the mtradermal test with brucellergen as 
a reliable indicator of brucella infection They believed that if the test was 
negative, brucellosis could usually be ruled out A positive test, however, 
docs not indicate clinically active infection Menefee and Poston • obtained 
a 10 per cent incidence of positive tests in a group of healthy students none of 
whom gave a histor}' of active brucellosis Meyer ® and Kolmer ” found that 
previous vaccine injections did not induce positive mtradermal reactions A 
positive reaction, therefore, can be regarded as having the same significance 
as a positive tuberculin m tuberculosis It indicates past or present brucella 
infection but bears no relationship to clinical activity 

The test may be done with brucellergen as developed bj Huddleson,® or 
uith a siisjicnsion of heat killed organisms Keller” and Angle” found 
brucellergen and a heat killed Aaccinc of B sms and B abortus^ cqualh 
e'ffcctuc, although the latter gave a higher incidence of local sloughs and 
se stemic reactions 

The agglutination test may be positive, m dilutions of 1.40 or more, 
^\ithoul all) cMdencc of clinically active brucellosis®’' In the chronic cases 
it remains ncga{i\e in a much higher percentage than in tlie acute form ' 

E\nn< ' found the op«oiioe) tophagic indev the least reliable of the labora- 
lor) iiKthntls Thus it is clear that no smglc laboratory procedure can be 
relierl uprm ts ,ui indicator of acli\e chromic bnieellosis Recognition of 

Mltc. fo- imftijcal ir> Siplunbtr f>, I*14J 
' * ''■* 1'. Jt'O' i s tt.r, K'i.k'i* Cm, 

050 



CHRONIC RRircnLLOSlS 


951 


chrouK cases remains a cluneal pioblcm using the laboiatory procedures 
available as aids lallier than as dctei mining factois 

Althougb recognising the limitations of the mliadcimal test, it ^Yas felt 
that a comparatne anabsis of the positnc and negatne icactois in a group 
of patients with chronic complaints should rc\eal significant data on the 
\ancd clinical aspects of chionic brucellosis Furthermore, information of 
value in dift'ercntial diagnosis should be obtained Therefore, 100 ambula- 
tor) patients with chronic complaints were skin tested and thoroughly studied 
clinically 

Tests w’cre all done mtiadeimally wnth 04 cc heat killed antigen of B 
and B aboil us* the same antigen used by Keller " and Angle They 
were read on the fourth da}s A red induiated papule 5-10 mm m diameter 
w'as regarded as 1 plus, an area 10-15 mm m diameter as 2 plus, an area 15 
mm or. over as 3 plus, and a local slough as 4 plus Sedimentation rates 
w'ere done by the Westergren technic Satisfactory blood cultuies and 
opsonoc) tophagic technics were not available The cases wnth cholelithiasis 
or peptic ulcer w'ere confirmed by roentgen-ray 

The patients were drawm from a town and rural group in Ohio Ap- 
proximate!) 50 per cent used raw’ milk regulai ly from their own or neighbor- 
ing herds All had been exposed to raw’ milk in the past and a few’ w’ere m 
direct contact with pigs as w’ell as cow’S 

A comparative study of the skin test positive and negative groups is 
presented in chart 1 w'lth anal) sis of the major presenting signs and symp- 
toms The term recurrent “grippe” is ictained because it w’as invariably 
used by the patients in relating their histones to describe recurrent attacks 
of prostration, fever and malaise, w'lth or w’lthout associated upper respira- 
tory infection or rheumatism 

Thirty-eight per cent had positive skin tests, w’hereas in 62 per cent the 
reaction w’as negative Chronic low-grade fever, headache, recurrent 
“grippe,” night sweats, colds, angina pectoris, dyspnea, joint and muscle 
pains were noted much more frequently m the skin test positive than in the 
skin test negative group Palpitation, chronic exhaustion, easy fatigability, 
nervousness and gasti ointestinal complaints occurred with equal frequency 
in both groups 

Table 1 shows the distribution and grouping of pertinent symptoms and 
signs among the patients of the skin test positive group 

"Gi ippe ” Eleven patients, or 29 per cent, of the positive reactors gave 
a history of recurrent “grippe” in contrast to an incidence of 8 per cent in the 
negative group Cases 29 and 34 had typical attacks of clinical influenza 
similar to those encountered in the negative reactors The remainder, how- 
ever, described a rather characteristic clinical syndrome It began with 
insidious prodromata of increasing exhaustion and joint manifestations or 
the onset w’as abrupt The acute phase was characterized by chilliness or 
chills, prostration, malaise, headache, backache, fever, anorexia, sw’eating, 
* Prepared by Jensen Salsbery Laboratories Inc , Kansas City, Missouri 



952 


ROBERT C MANCHESTER 



60SJ 7055 

Results of skin tests 
J in 100 patients. 


Tiredness, Easy Fatigability 
and Nervousness. 





Fever 
Headache 

Recurrent "Grippe" 
Night Sweats 

Recurrent Colds 
Chronic Cough 

Recurrent Sore Throats 
Hypertension 
Hypotension 

Angina Pectoris 
Extra systoles 
Oyspnea on Mild Exertion 
Indigestion 




W.B.C. less than 5000 
Positive Skin Tests 


Joint and Muscle Pains 


Negative Skin Tests 


Cmaht I \ comi)aiati\c analjsis of the major s>mploms and sign'! obsersed in the skin 

test positne and negatne groups 

night hwtat*: and 'jometintes gastroinlcstinal complaints, all merging mto a 
prolonged period of convalescence Joint manifestations and muscle sore- 
ness. appeared in the prodromal period but more frequently m the acute or 
the coiualesccnt phases When present, upper respiratory complaints o 
rlnnorrhea cough or sore throat occurred most commonly scNcral days after 
tin-tt of the* illness Certain aspects suggest an attack of mfliien/a 1 he 
long c<^intniued feeer and other associated complaints, m the absence of foctd 
coinphc.it lojis snch as sjmtsitis, art more eoiiijiatihle, houe\er, with a re- 
triuKsunce of hrucellnsjs Cough and ujipcr resfiiratory manifestations .ire 
noj unu'-ttal m thronic liructdlosis ’ " llogari,*’ Beatty',’ and I-nfTerty and 
Phillqo - lKi\t described roentgenological changes in the lungs consisting of 
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increase in the hilar root shadows and peribi onchial infiltration Carpenter 
has recovered the brucella organism ffoin tonsillar tissue Consequently, 
the associated upper lespiratory nianifeslalions arc compatible with a re- 
crudescence of brucellosis 

Coronary Disease The incidence of coronary artery disease is of par- 
ticular interest as it has not been described previously as a feature of brucella 
infection It* occurred in 26 per cent of the skin test positive group in con- 
trast to only 3 5 per cent in the negative reactors, although hypertension pre- 
dominated m the latter group 

The associated jiertinent symptoms have been listed in table 1 Addi- 
tional information is summari7ed in table 2 The average age of onset for 
the group was 46 1 jears with an average duration of symptoms of 6 5 years 
In four. S}inptonis appeared in the third decade of life None had valvulai 


Tablc I 

The Distribution of the Pertinent Signs and Symptoms Found in the 
Patients with Positive Intradermal Tests 
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Table I {Cojitmued) 
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Table II 


Coron.jrj \rterv Disease in the Group with Positne Intradermal Tests 
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(ii-c.ist such as aortic stenosis,, to account for the an},Mnal ‘.\mi)tonis '1 In. 
two |nti<.nts m the <,kin test ncf^aticc group had oiusit of sunjitoins at tlu 
a;p o: ami 61 yiar« wnli blood pressurci' of 170 nun of Hg »cjstohc ami 

tlristolK and 180 nun s\stolu and 10^ di.istohc rc'jicctnth 
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A chnical diagnosis of chionic Inucellosis \\as made in foui of the posi- 
tne reactors (cases 1,6, IS and 38) 

The onset of angina in case 6. at the age of 41, followed an acute ex- 
acerbation of hei chronic illness, ^^hlch stronglj suggests a causal relationship 
bet^\een the U\o She had a temporal arteritis in one attack This raises 
the question of a similar lesion m the coronary aitenes as the underlying 
cause of her angina pectoris 

Horton and Alagath ha\e described tenipoial arteiitis of unknown 
etiolog}' nith Ion -grade fcter, malaise, headache and anemia m a gioup 
predominantly of farm women One had invohement of the radial artery 
but none had coronarj disease oi joint manifestations Agglutinations for 
brucellosis and cultuies were negate e The clinical histones are not suf- 
ficiently suggests e to warrant a clinical diagnosis of brucellosis 

Eyre noted that the endothelium of the blood vessels w'as damaged so 
that blood easih passed through and localized extravasations of blood were 
frequently encountered in acute melitensis infections However, no definite 
evidence of arteritis has been reported 

Case 38 developed symptoms of coronary disease at the age of 43 al- 
though her blood pressure had ahvays been normal or low The rarity of 
coronary disease in a w'oman of this age group without hypei tension or othei 
apparent cause makes the relationship to her brucellosis an inteiestmg 
speculation 

Cases 1 and 18 both had long histones of chronic brucellosis Case 1, a 
farmer all his life, had had sjmptoms betw'een the ages of 14 and 18 yeais, 
recurring again around the age of 28 and continuing irregularly Typical 
anginal attacks related to exertion and relieved by nitroglycerine and rest 
had recurred since the age of 32 When 43, he had had a severe attack of 
substernal pain, lasting “half the night,” treated by his physician as coronary 
occlusion Case 18 had anginal attacks which began at the age of 55 He 
had had recurrent symptoms of chronic brucellosis since the age of 25 

The age of onset of angina in cases 2, 3, and 21, at 37, 31 and 36 yeais 
respectively, is of interest None of these patients had any other symptoms 
suggesting brucellosis 

Palpitation and extrasystoles were frequent complaints No other 
cardiac manifestations \vere encountered with sufficient fiequency to be con- 
sidered significant 

Rheumatism Rheumatic manifestations were found in 55 per cent of 
the skin test positive group in contrast to 20 per cent in those with negative 
reactions 

The rheumatic complaints in the positive reactors are summarized in table 
3 A large percentage showed widespread manifestations most frequently 
involving the small joints of the hands, the wrists, the lumbar region of the 
back, and the knees A few complained primarily of arthralgias but the 
majority had definite stiffness along with the pain Local swelling was fre- 
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qucntK noted but icduess of the joint nas not encounteied Eleven patients 
complained of muscle soreness 

Only one patient (case 19) showed joint deformities compatible with 
established rheumatoid arthritis Hci sedimentation rate was 4 mm pei 
hour although the arthritic process wms moderatel) active None of the 
others, despite recurrent attacks or long continued manifestations, show'ed 
residual deformit} or permanent loss of function 

Rocntgcn-i a) s in case 19 were compatible with rheumatoid aithritis 
The others, witli the exception of case 4. reAealed nothing moie than the 
hjpertrophic changes compatible with their age Case 4 showed extensive 
scattered areas of mihai\ calcification in the left gluteal muscles w'hich were 
considered to be due to myositis ossificans 

The striking laboratorj' feature of the group was the noimal sedimenta- 
tion rate in all except one (case 9), in spite of active joint manifestations, 
and, 111 some, of concomitant fever In contrast, seven patients in the skin 
test negative group, who showed evidence of joint disease compatible with 
active rheumatoid arthiitis, had sedimentation rates ranging from 24 to 68 
mm per hour Both groups complained of increased joint manifestations 
during the fall and winter months and after exposure to cold In patients 
with other sjmptoms consistent with brucellosis the lelationship of the joint 
manifestations to chronic brucella infection is quite definite Those with 
joint symptoms as a more isolated complaint are more difficult to evaluate 
The evidence would indicate, however, that chronic cases may exhibit little 
more than joint complaints of the character described 

Goldfain *** studied the incidence of brucellosis in a group of patients with 
rheumatic complaints, most of whom used raw milk Thirty-one of 50 
were diagnosed as having active brucellosis entirely on the basis of laboratory 
procedures The rheumatic diagnoses m these 31 cases were atrophic 
arthritis in nine, or 29 per cent, hypertrophic arthritis in fiv^e, ankylosing 
spondylitis m one , and chronic fibrositis m seven 

The 29 per cent incidence of rheumatoid arthritis would indicate a re- 
lationship between rheumatoid arthritis and brucellosis which is not con- 
firmed m the data presented Therefore. 48 cases of characteristic, well 
developed rheumatoid arthritis were studied at the Peter Bent Brigham and 
the Massachusetts General Hospitals, Boston, Massachusetts This group 
showed a 13 per cent incidence of positiv^e skin reactions Furthermore, 175 
othei patients entering the Peter Bent Brigham Hospital were skin tested 
to determine the expected incidence of positive reactions Eleven per cent 
gave positive tests The close agreement between the two groups indicates 
that brucella infection does not play any significant etiologic role m rheuma- 
toid arthritis Sedimentation rates were elevated above normal in all the 
cases of rheumatoid arthritis tested 

These results are in agreement with Green and Freyberg who found no 
evidence of brucellosis m 25 cases of typical rheumatoid arthritis Of 25 
patients with joint symptoms and manifestations not compatible “with any 
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of tlie common arthntides,” three had “quite convincing evidence of active 
brucellosis” and six others had possible brucellosis 

Imariably, both headache, and chiomc fatigue and ner\ousness were ac- 
centuated during the “grippe”-hke attacks and the subsequent convalescence 
in the positive reactors Except for this, there were no differences in the 
chaiacter of these complaints m the positive and negative groups The 
incidence of migraine was almost identical m both groups Cases 1, 4 and 7 
(positive reactors) had migraine Attacks were more frequent in peiiods 
of ill health but no other relationship was noted 

Gasti omtestuial complaints were similar m both groups Three patients 
m the skin test positive group had peptic ulcer It is of interest that two of 
them had used raw milk and cieam on prolonged Sippj^ regimes while the 
only patient with peptic ulcer in the skin test negative group had used little 
I aw milk Harris has commented on the occurrence of peptic ulcer in 
brucellosis patients Heavy exposure to raw milk and cream on Sippy 
1 egimes may be the responsible factor 

"Protracted fcveis” ranged from 99 2° F to a little o\er 100° F The 
fe^cr reached its peak in the afternoon and was usually normal or only 
shghtlj ele^ated in the morning Physical and mental strain was apt to 
icsult in higher afternoon temperatures 

The ivluic count showed some tendency to leukopenia in the positne 
skin test group Five had white counts below 5000, whereas none of the 
negatne reactors was belon that IcacI Otherwise, the lange was the same 
in both groups Two of the 13 cases diagnosed clinicall) as chronic brucel- 
losis had nlnte counts belon 5000 The remaindei varied from normal to 
a moderate leukocytosis 

Tabic 1 shows the ^kin test icactwn m relation to the patients’ symptoms 
1 here is no consistent correlation between the two Local sloughs weie 
encounteicd m 42 jier cent An appreciable number had associated lymph- 
angitis and axillai} adenitis lasting a few' da}S Local ulcers healed m the 
course of sc\cn to 21 dajs S}stemic leactions with fewer from lOO"^ F to 
102 h . malaise, prostration and headache were encountered in secen cases 
In ca^-cs 28 and 38 a moderate s\slemic reaction lasted from 10 to 14 da>‘' 
Case 38 had a moderate accentuation of her angina jiectoiis indicating that 
caution should be used m vkin testing such cases Cases 12 and 2/ had 
total doughs and systemic reactions, although neither c\er had an\ sunploniN 
toiujiatihle with brucellosis Dustin ■■ has coiisickied a fchiile response to 
antigen as one of several tests of clinical actiMt\ Such an assumption is 
nniu-tifkd and the skin test reaction can not he considered as an index of 
clmuai actiMU One patient in the negative group presented a chiiKal pu- 
tun cfinipatilile with thronic hrucelloMs With this exception, the iiitrader- 
nut test uns an 4iceuratt indic.itor of hnicella infection 

The fiata prt'.eutid indicate that the more tommon manifestaiion> in 
Ciirranc hriKello-s*. are chrome fatigue aiul iit reoiisne-'^, protracted low-grade 
t, ',- reenrrt’'t ’ gnppC -hke attack-' char.ieteri'tKallv with prolonged con- 
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Aalcscencc, night t.\\oats, palpitation, gasli ointestinal s}inptoins and joint and 
muscle comjilcunts Coronary artery di'?ease nia} be a part of the clinical 
picture 

The clinical combinations which \\eie encountered most frequently arc 
presented by rcA icw ing repi csentatn c case histones 

Cvsi RFi'oins 

Case 6 Tins female aged 53 jears, had spent her life on a farm, had milked 
the co^^s.^\hen able and had regularh used raw milk from a lieid found to be heavily 
infected She complained of rheumatism, exhaustion ner\ousness and substernal 
pain on exertion 

Her ill health beg.in at the age of 16 with an attack of rheumatism, which con- 
fined her to bed for about three months “More oi less rheumatism' had peisisted 
since then, worse in the winter and on damp da>s Joint manifestations consisted of 
pain and stiffness, most frequentlj involving the small joints of the hands, wTists, 
elbows, shoulders, back, knees and ankles Moderate swelling occurred but never 
an\ redness or permanent loss of function Muscle soreness often accompanied the 
rheumatism The pectoral muscles were prone to soreness after hard w’ork and tlie 
patient suffered from recurrent “lumbago ” 

“Grippe ’ had recurred irregularlj since childhood, as often as sev eral times a 
jear in summer or winter, particulailj if she' overworked The onset was insidious 
with increasing joint manifestations and exhaustion, or, at othei times, more abrupt 
The acute phase was characteri/ed bv chilliness or chills, generalized aching and 
soreness prostration fever, night sweats, headache, backache, increased joint stiffness, 
and often moderate swelling particularlj of knees or ankles Rhinorrhea, cough and 
sore throat often appeared on the second to fourth day of the attack The acute phase 
gradually improved in from 7 to 10 days, merging into a prolonged convalescence 
which lasted from two or three weeks up to several months This consisted of low- 
grade fever, exhaustion night sweats, headaches and joint manifestations, all of which 
gradually improved A severe attack at the age of 41 confined her to bed for 12 
weeks Her physician, at that time, stated that her heart was affected and limited 
activity was prescribed for another three months Since then she had complained of 
djspnea and of a tight clutching feeling in the substernal area precipitated by exertion 
and relieved bv rest 

Long standing symptoms of nervousness, tiredness and easy fatigability became 
worse as she grew older Epigastric gas and fullness after meals appeared The 
bowels vveie always regular 

For several months before she was first seen exhaustion, neivousness and rheu- 
matism had grown worse, epigastric gas and fullness had increased, appetite had be- 
come poor, and she was unable to do hei own housework 

Pltyucal E\amiuatton Temperature 99 4° F, pulse 82, blood pressure 150 mm 
of Hg svstohe and 90 mm diastolic She was rather obese and was well pieserved 
in spite of the long history of ill health The knees, ankles, right elbow, wrists and 
small joints, of the hands were painful and stiff on motion Both knees were puffy 
The distal joints of the fingers showed small Heberden’s nodes No A-V nicking 
was noted in the ocular fundi The teeth and tonsils had been removed Thyroid was 
small No general adenopathy was noted The lungs were clear The heart was 
somewhat enlarged, sounds were regular and of good quality, no murmurs were 
heard Abdominal examination was negative The spleen was not palpable Pelvic 
and rectal examinations w ere negative 

Laboratoiy Findings Hemoglobin 98 per cent red blood cells 5,190,000, white 
blood cells 7900, poh morphonuclears 68 per cent, lymphocytes 32 per cent, mononuclears 
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4 per cent, eosinophiles 2 per cent Urine revealed a trace of albumin Kahn and 
Kline tests were negative The electrocardiogram was within normal limits There was 
no axis deviation A six-foot film showed a transverse cardiac diameter of 15 5 cm , 
with chest measurement of 29 5 cm Sedimentation rate \Aas 15 mm in one houi 
Brucella agglutination vas reported negative by tlie state laboratory Cholecystograms 
and sinus roentgen-rays done latei were negative Roentgenograms of knees showed 
hvpertrophic changes compatible with age 

Cow sc After 10 days of increasing symptoms the patient had abrupt onset of 
chills with temperature to 103® F Severe generalized aching and soreness, backache 
nausea and vomiting developed A reddened, induiated, erj sipelas-like area aiipeared 
over the nose and cheeks in butterfly distrijiution Both knee joints showed evidence 
of free fluid Large doses of sulfanilamide resulted m no improvement except that 
the facial lesion did not spread Agglutinations w'ere again negative The white 
count w'as 5000 Her condition improved in the couise of tw'o w'eeks and the facial 
lesion cleared up At this time an mtradermal test wnth brucella antigen was done 
Twelve hours later, the original severe clinical picture leappeared including the ery- 
sipelas-like lesion over the face A large local reaction developed at the skin test site 
w'lth redness, sw'ellmg, hmphangitis and axillary adenitis The local aiea sloughed, 
lequinng three to four weeks to heal The recrudescence of her illness subsided m 
three or four dajs, but convalescence w'as slow' She complained of soreness over the 
scalp and an area of thickening and tenderness was noted along the course of the right 
temporal arterj 

Brucella ^accIne alone mtramusculaily was ineffectne Howevei, a course of 
sulfanilamide and vaccine together caused striking improvement The butterfly erv- 
sipcloul reaction on the face, recurring twice m association with the svstemic reaction 
to vaccine, sho^^ed that it ^^as a specific reaction 

Rheumatism again reappeared, after four months of good health Agglutinations 
v\erc negative Sedimentation rate was 12 mm per hour Vaccine and sulfanilamide 
again resulted in striking relief of symptoms Anginal attacks v\ere controlled with 
nitroglycerine Her blood pressure aveiaged 150 systolic and 90 diastolic 


Comment A diagnosis was made of chronic brucellosis with recuireiit 
acute attacks, mild hypertension and coronary heart disease with angina 
pectoiis The acute attack described was of particulai interest because of 
tlic erysipeloid facial ciuption repioduced by vaccine, and the temporal 
arteritis Xo other cases of temporal arteritis were encountered in this 
St lies Skin manifestations have been described in acute attacks by Simp- 
sfin ■ and others The long duration of sjinjitoms is noteworthy 'J'he 
agglutination test remained negative even after vaccine therapv 


t iM( }0 Him niale aged 25 vearN, h.ul his first cont.ict with raw milk on a 
i.icatiDM .It the .ige of 2^ vc.irs \t that time, he developed "grippintss' with acliiiig, 
wiatness feecr. night sweats, diarihea and iip-et stomach whitli lasted two or three 
vvtk- Since then similar attacks h.id recurred A stuffy cold and mild sore thro it 
oitcn ajitw ir<d during the attack lie had observed a tendency to atteriinon tem- 
p'-aurt' from I’ to 100' I’ and diinmishcd stamina \ h.ird d.ty’s work ni- 
tre mtd ho icvtr .Old often precipitated litadacht, tvh.iustton and nuiscular aching 
n« att'iAs steirtd to ht c tustd by periods of ovirworl and gradiiallv rli.irtd up on 
T i* p’ I'r rt-' He h (d t’tvtr hid any lunioptysis or chronic cough ,ind tin rt v.is no 
' t ol e'p ><-»re to tub' rsidosm 

/ ran o, Poo It nper.iuirt 1 , pu‘s» 85, blood prts-nrt 110 -ys{i,li{ 
V'*! Ht w ''ill dcve'ojj'd an* nonri'Ind, ind did not .ijipc ir til (itn- 
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cral cx.iniuutKm re\ealccl iiotliinsj \\liatsoe\ei No foci of infection could be found 
The tonsiU had been removed 1 he limps weic clear The lieait was negative The 
spleen was not palpable, ,ind there was no general 1\ inphadenopathy 

Laboraloty Red blood cells 5,310 000 white blood cells 6000, hemo- 

globin 103 per cent. pol\ morphonuclears 54 per cent hmpliocytes 41 per cent, mono- 
micleari, 5 per cent Urine was negatue Kahn and Kline tests, and agglutinations 
tor brucella were repoitctl neg.itiie bv the state laboratory Sedimentation rate was 3 
mm per hour Roentgenograms of chest sinuses and teeth were negatne Prostatic 
Muear showed nothing Skm test with brucella antigen was 3 plus 

Coimc He was placed on high vitamin regime with rest periods and .ivoidance 
of raw milk. In four months his condition improied 

Covnitcnt This patient was considered to have low’-giade brucella in- 
fection with mild reel iidescences The relation of the subacute attacks and 
chronic s} mptoms to ph) sical and mental strain observed in this case w'as also 
noted in others 

Case 35 Ihis female aged 15 >ears. had spent hei entire life on a farm and 
had always drunk large quantities of raw’ milk The herd was heavily infected 
For si'c or seven jears she had had migratory aching, stiffness and soreness in her 
knees ankles, elbows shoulders, wrists, hands and back She suffered from frequent 
colds but ga\e no historj of “grippe * She had occasional night sweats, tired easilj 
and was nerious at school 

Physical Examuiation Temperatuie 100® F, pulse 81, blood pressure 110 sys- 
tolic and 90 diastolic She was well dei eloped and nourished and did not appear ill 
No objective etidence was found of joint disease although she complained of sub- 
jective pain in the wrists, knees, left elbow and hands The sinuses were clear Hei 
teeth were in good repair The tonsils had been removed The heart and lungs were 
negative The spleen was not palpable, and theie w’as no glandular adenopathy 

Laboratoiy Fiitdtitjgs Red blood cells 4,670,000 white blood cells 12900, hemo- 
globin 84 per cent, polymorphonuclears 50 per cent, stabs 6 per cent, lymphocytes 38 
per cent, mononuclears 6 per cent Urine was negative The state laboratory re- 
ported Kahn and Kline tests and agglutinations for brucellosis negative Roent- 
genograms of her chest, sinuses, and knees were wnthin normal limits Electro- 
cardiogram was negative Sedimentation rates on repeated examinations ranged 
from 8 to 12 mm per hour Skin test for brucellosis w’as strongly positive accom- 
panied b) a local slough Her temperature, checked repeatedly, alw’ays ranged be- 
tw’een 99® and 100 3® F in the afternoons 

Comment Chrome brucellosis of the type described m this case was 
encountered iisuall) in the younger age groups Little fluctuation was ob- 
served in the severity of the symptoms The rathei marked joint symptoms 
and myalgias with no objective findings m the joints w'ere a striking feature 
The normal sedimentation rate and absence of heart disease oi electrocardio- 
graphic changes w’ere useful in differentiating this form from rheumatic 
fever 

Case 38 This female, aged 44 years, had used raw milk until approximately 32 
years of age Since then exposure had been irregular, chiefly limited to several va- 
cations in the country each year 

She had been a tuberculosis suspect for 25 years because of persistent afternoon 
temperature, exhaustion and night sweats Hospitalization several times in sanatoria 
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had revealed no evidence of tubeiculosis and a diagnosis had nevei been established 
She had been subject to frequent colds and “grippe” for many }ears This “grippe' 
was characterized by chilliness and less often by chills, fever, severe piostration 
malaise and drenching sweats, and increase in her afternoon temperature Colds and 
cough sometimes appeared at the beginning but more often during the couise of the 
“grippe” For two years djspnea on exertion and afteinoon s\Aellmg of ankles had 
been noted In January 1939, she had an abrupt onset of a tight aching substernal 
distress radiating into the neck, accompanied by a choking sensation \\hich lasted thiee 
or four hours Since then, similar attacks of short duration had occurred on exeition 
and were relieved by rest Symptoms typical of peptic ulcer had recurred irregularly 
and once she had vomited blood These symptoms w ere relieved bj powders and Sippy 
regimes For five years her periods had been excessi\e There was no historv of 
rheumatism or headache The A\hite count and blood piessure had alwajs been 
reported “below normal ” 

Physical Examination Temperature 99“ F, pulse 78, blood piessuie 120 systolic 
and 70 diastolic She was well developed and iiouiished and appeared m good health 
except for rather pale mucous membranes The head, e>es, eais, nose and mouth 
disclosed nothing abnormal The vessels of the ocular fundi w'ere normal The 
lungs were clear No cardiac enlargement was found The sounds weie of fairly 
good quality and no murmurs were heard The liver and spleen \vere not enlarged 
Se\eral small fibroids were found on pelvic examination Minimal pretibial edema was 
present 

Lahoiatoiy findings Red blood cells 4,160,000, white blood cells 4050 hemo- 
globin 70 per cent, polymorphonucleai s 53 per cent, hmphocjtes 37 per cent mono- 
nuclciii s 9 per cent, eosmophiles 1 per cent Ui me w as negati\ e Sedimentation rate 
was 6 mm in one hour The state laboratorj reported Kahn and Kline tests and 
agglutni.itions foi biuccllosis negative Roentgenograms of her chest showed nothing 
abnormal No c\idence was found of old or lecent tuberculosis The cardiac 
'•ilhoHettc was within normal limits A gasti ointestinal series revealed some deform- 
it\ of the cap but no CMdencc of actne ulcer Cholccystograms were negative The 
clectrocauliogram showed a QRS time of 012 second with a prominent S-wa\e in 
Lead I interpreted as intraA entricular block Skin test with brucella antigen was 4 
phis \ hmpliangitis, axillari, adenitis and sjstcnnc reaction de\ eloped She had 
>e\Lre drenthing sweats feeei and «i noticeable increase in her anginal s\mptoms for 
"eMr.d weeks after the skin test 

Coiitwiiil This palicnl w'as considered to ha\c chionic biuccllosis, coi- 
on.ir\ arter\ disease with angina pectoris, and uterine fibroids with sccondaiy 
aiieinia Xf> joint manifestations e\cr appealed in spite of the long histor\ 
ot intection aitfl subacute recrudescence 


( W't 2 ' 1 Iun m.ile, iged 15 jcmi*- kepi Ins own go<it'< .ind eow-- I liree mmis 

p''«.\ toiiMV liK son hid had an aeute febrile dlnc'-s whiih was di.igno'-ed as htueell^s|^ 
ptjsttne .'gghitniation test-. 

\l the .tee of 41 the patient h.ifl had an iHiie'-*. wliieh began with nngratorv joint 
.aj I •nit'- le puli', hm, in the eonr-.e oi a month eleeelojtetl into a elmie.il pietuie ol 
•oinrdotd .tthmg aiv! '■oienc'-s. mentd tlepn --ion, nervoii'.nO''-, plijsie.tl es- 
h t -.Vi ittn.; heidie’.K eertigrt aiiorevii inMige>.tK)n .tiid weight lo-*- \tter 

{ rt ' 'O' tn }.( h ‘d rei o\t‘rtd ■'iiriteieii'K to return to p irt time wort 

''ur* t«) a t*ni» ht I, a nen’* regtinerl hi' he dth hut hid (oi.tiitnol to hi\e i.'iremir 
«>t M'vr imm ,vn»t rui.^le phtl' Iniduhe'. rermrci.t di/ziiie.- hght- 

' ’ n . iitl < s. I le-ttioM vor-** in thr •* l•l''tr^nt, Hi jo'iit- h.ifl 

i ' r- } j s . p j ,r, } Ij . f, st.f P;!* h id III II . ji'i », i •‘if 
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Phxucal ISxrtimnatioii remperature 983® F, pulse 85. blood pressure 130 sys- 
tolic and 70 diastolic He was a tliin but well piescned man Tenderness was noted 
o\cr the stci no-iuanubrial junction and the iiRht tiapezius Otherwise, the joints and 
muscles were entircK norm.il His c\es. cais, nose and mouth disclosed nothing 
abnormal The tonsils had been icmo\ed The ihjioid was small Nothing w^as 
found in the heart or lungs The luci and spleen weie not enlarged The prostate 
was normal Reflexes were all actne and equal 

Labotalory Fiudtng^ Red blood cells 4,450,000, w’hite blood cells 8350, hemo- 
globin 60 per cent, pohmoiphonucle.irs 60 pei cent, lymphocstes 34 per cent, mono- 
nuclears 6 per cent Urine w.is negati\c Seiologic tests for sjphihs and agglutina- 
tions for brucellosis were reported negatne In the state laboratory Intradermal test 
for trichinae, negatne Brucellosis skin test, 2 plus Sedimentation rate, 7 mm in 
one hour Roentgenograms of chest, teeth, lund, wrist and sinuses, negative Uric 
acid, 32 mg per cent Basal metabolic rate. 2 plus 

Course He was obsersed o\er a period of eight months On a rest and high 
Aitamin regime willi remoial of sources of exposuie and two courses of brucella lac- 
cine he obtained approximateU 60 per cent impro\ ement 

Comment This patient represents a type of case in which accurate diag- 
nosis IS difficult However, in view of his son’s acute attack during the 
patient's own illness, a clinical diagnosis of chronic brucellosis seems war- 
ranted His temperature was consistently normal 

Summary 

• 

Brucellosis should be recognized as a chronic systemic infection capable 
of persisting through many years of a patient’s life Constant reinfection 
may ha\ e been a factor m this series since exposure had continued unchecked 
in most cases 

The clinical manifestations are variable Nevertheless, various com- 
binations of protracted fever, chronic fatigue and nervousness, recurrent 
‘‘grippe'’-hke attacks characteristically with prolonged convalescence, head- 
ache, palpitation, gastrointestinal complaints, joint pains and myalgias should 
suggest chronic brucellosis Cases representative of the clinical combinations 
most frequently encountered by the author have been presented 

It IS suggested that coronary arterj' disease may be caused by chronic 
brucella infection The temporal arteritis which occurred m case 6 indi- 
cates that the underlying pathologj' may be an arteritis of the coronary 
arteries These observations require confirmation by the study of additional 
patients in areas where brucellosis is endemic 

Joint manifestations consisted of arthralgias, pain and stiffness m the 
involved joints and frequently moderate swelling No redness was observed 
A characteristic feature was the absence of residual deformity or permanent 
impairment of function No relationship was found between brucellosis 
and rheumatoid arthritis A normal sedimentation rate is of value in dif- 
ferentiating active phases of rheumatoid arthritis from brucellosis 

In this series the intradermal test was a reliable index of brucella in- 
fection Only one case with a negative skin test presented a clinical picture 
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compatible with brucellosis It is to be emphasized that neither the skin test 
nor the severity of the local or general reaction gives any reliable informa- 
tion as to whether tlie infection is active or latent 
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FAMILIAL SYRINGOMYELIA AND 
STATUS DYSRAPHICUS 


By Bert E Mulvey, M D , F A C P , and Lea A Riely, M D , F A C P , 

Oklahoma City, Oklahoma 

During the last three )'ears, \ve of the peripheral vascular depaitment of 
the University Hospital have had the privilege of studying several members' 
of a ver}*^ mteiestmg family Various individuals of this group present 
signs and symptoms of impaired circulation to the extremities, disturbance 
of sensation in the lower limbs and feet, and a few members, similar disturb- 
ances 111 the hands Slow-healing ulcers were present in the feet of some 
Structural anomalies and the so-called stigmata of degeneration w^ere pres- 
ent to an astonishing degree in nearly all the subjects examined A striking 
familial resemblance w^as apparent in nearly all particulars, and deviation 
from normal seemed to follow^ a fairly harmonious pattei n 


Case Reports 


Fred I’ (/) Ran away from his home in Ireland at the age of 16 years He 
fought during the Civil War, during which time he w-as bitten on the foot by a rattle- 
snake Since that incident to the day of his death at 82 >ears, this individual was said 
to have had a great deal of trouble with his feet Fred II states that he can remem- 
ber his mothci , during his childhood, bathing and dressing his father’s feet 

After the Civil W4ir, Fred Y 1 lived for a time m Missouri, then moved to Texas 
where he married and reared a family 

Fred J’ (II) April 24, 1936 to June 8, 1936 This 56-jear-old man first noticed 
trouble with his feet 12 vears prior to the above date, at the age of 44 vears He 
behtvtd however, that his feet htid always been numb 

One evening on remmmg his shoes he noticed a blister on the tip of the fourth 
toe of the left foot Xo special attempt vvas made to keep this area clean, and infec- 
tion occurred 1 he toe became dark in color, and a foul discharge exuded from an 
ulcer which formed at the site of the blister Complete healing occurred in about two 
months 


He wn-, free of difticultv until two vears later, at which time a blister followed 
hv an iileei .ippi.ued em the tip of the fourth right toe, the toe turned bkiek, and the 
n al lut.iine Ion>se and was removed It was six months beftire healing occurred 

M'out one \e ir later he experienced a burn em the right great toe while warming 
I'ls jtjtt f,j, the kitclun stove ainl. although there v\as no pain or burning sens.ition 
tin {iu'‘n»'d arei bie tine a deep infected ulcer which retpnrcd six months to heal 
S'li )!( pirtults fit ItMiu. slduqlitd out through the ulcer 1 here was never am marked 
dr*r»i ot pun On icimtss.on to the Univer-itv of Okl.ihoma Hospital on \j»ril 24, 
1'^*^ dtf p penetrating mutted tileer was jirc'ent on the right grtat to* 
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S%i«temic History E''Scnti.ilU nesj.itixc es-cept foi loss of weisilit in the past two 
jeais, fCiO to 145 pounds 

Plu steal E\anunation Well developed, well noinishcd male, 56 years of age, who 
did not appear ill He had se\eral canons teeth and marked pjorrhea 
Blood Pressure 140 mm Hg s\stolic and 90 mm diastolic 
Abdomen Negatne 

Extremities Hair distribution normal Dorsalis pedis and posterior tibial arter- 
ies pulsating notmalh Good arches were present in both feet There was consid- 
erable disproportion in length of fourth and fifth toes in comparison w'lth the others 



Fig 1 Fred Y II (October 28, 1936) Photograph shows marked deformity of the right 
great toe Relative shortness of the fourth and fifth toes of both feet Trophic changes 

The right great toe w-as considerably swollen and had a dusky color throughout 
On the medial plantar surface there was a moderately deep clean ulcer, 2 5 cm in 
diameter, with a slight discharge w'hich had a very foul odor On the lateral plantar 
surface there w'as a deep penetrating ulcer w'hich had a diameter of about 5 cm , also 
with a very foul disdiarge On the lateral plantar surface of the foot about 2 cm 
from the base of the fourth toe there was a dry calloused ulcer about 1 cm long and 
0 5 cm wide 

There w'as complete anesthesia to pressure, pain and thermal sensations over both 
feet on both plantar and dorsal surfaces Pressure sense was unsatisfactory and de- 
layed to a level as high as the knees bilaterally, and pain and thermal sensations were 
entirely lost as high as the knees 
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Knee jerks and Achilles reflexes weie present bu/L sluggish even with reenforce- 
ment f * 

The hands were normal in appearance and exhibited no neurological findings 
Intradermal injections of histamine show'ed reaction below’^ the knees in either 
leg, although reactions w'ere quite normal on thimis and forearms 

Roentgen-Ray 1 (May 9, 1936) The t^minal phalanx of the right great toe 
show'ed a moderate osteoporosis Lateral m^gin show'ed a loss of cortex and w'as 
somew'hat irregular The joint space w'as mrrow'ed Distal half of the first pha- 



l tc, Z I nd ) // (Ma\ II, 1916) Shows markirl sulIIiiij; of iho prcal toe with scx- 
1 f.~l virtr*. and two dtcp smnsus with fmil ilisclnrm Hutiri toe bluish in color Dry cal- 
lo»<^««i ulctf in mid fmofoot 


1 luv ot the rn it to<, -.bowed al-o nuxler.itc atiophj niul thmiiing of the lortcx A 
siinl! b>'ic fr.i»:uittit l.i\ v ithm the* soft tissue* medial to the teri.iinil phal.tnv' '1 he 
t<*’i’iiji it ph il ins of the fourth toe was sm.iH and irrtgiil tr I here* was smiihtr ir* 
ft .'111 -it\ of thr he III ot the middle phalaiiv oi the s.n-.. to«* \ snnll irregular f|e- 
lornare of tb, termind ptj dan\ ot the tourtb le‘ft toe was pre-Mit Koentgt n-ra\ 
'' **' ''”*c*'s‘tve ot v.iseul ir or neitrn'ropbic elntigt-s 

1 be V, Is .wj nittesl to tlie bo pital where he w is g.vtn complete bed rest and 

* i !rc o.i'- {*s f< r boat' .a 70 mm Hg set j,.,ii atwl 20 I'lm fly pre* .'irc 

hr 1* e pr t> *i lUv e ir'pits ot fl -tc of di edr.iri'** ou th* forte-fourth Im-fat if 
t * *• ; 'ito: ♦ \ ,^1 Ht-td to rttt*'r} to** oh 're ipo i ir* on* 
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Ihe p.ilicHt (lul not lelinn foi oI)scr\at»on and was not seen again until July 6, 
1937. at Ins home At th.it tune the gicat toe was entnely healed to all appearances 
On the medial plantar surface of the light fool howeser, there was ,i large ulcer 
about 4 cm in diameter with a \crj foul discharge, necessiLiting a change of dress- 
ing four or fi\e time', a d.a\ He was ad\iscd to return to the hospital but refused 
to do so 

Patient returned to the hospital July 20, 1938, for further obser\atiou At that 
time no ulcerations were present, but the first and second toes on the right foot were 
markedlj deformed The distal phalanx was absent in each toe 

Roentgen-Ray 2 (July 20. 1938) The terminal and three-fourths of the proximal 
phalanx of the great toe were absent The base of the proximal phalanx show'ed a 
somewhat increased dcnsit\ and a somewhat irregular distal contour There w'as 



Fig 3 Fred V (May 9, 1938) Osteoporosis of the right gieat toe Deformity of 
the phalanges of the fourth toe of both feet Narrowing of the articular spaces of both 
great toes 

narrow'ing of tlie tarsal -metatarsal joint of tlie great toe The distal half of the prox- 
imal phalanx and the entire terminal phalanx of the third toe were absent, and there 
was almost complete absence of the terminal phalanx of the fourth The mter-pha- 
langeal joint was irregular Roentgen-ray findings were consistent with neurotrophic 
changes in the phalanges 

Daisy y This 20-year-old girl was seen January 7, 1936, at which time she 
complained of sores on the feet, accompanied by marked coldness and numbness in 
both lower extremities 

She had noted tliat her feet w'ere constantly cold, and only in extremely warm 
W'eather had they ever been w'arm and comfortable They had always had a rather 
numb feeling, and were never very susceptible to painful sensations 

Lesions first appeared on tlie feet at the age of 16, when a clear blister became 
evident on the medial plantar surface of the right foot There w'as no history of in- 
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jui}, but nifeclion iiml hmphanijitis appealed, followed In local necrosis and a foul 
dischaige Foui luouths weie icquiicd to heal tins lesion 

The feet became piogicsM\el> moie numb dining the nc\l tbicc \cars No moic 



f (J'lly 20, 1938) Photograph shows marked deformity of first and second toes of the 
light foot There were no ulcers present at this time Marked nail changes are shown 

skin lesions appeared, however until January 1935, at wdnch time blisteis occurred 
on the medial plantar surface of the light great toe The area around them became 
discoloied but not painful, and an ulcer appealed wdnch gradually grew' larger and 
deeper, resisting all attempts at healing Five months later a similar aiea became 
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in\ol\c(l oil the left ijic.u toe wlucli went llie same course and was equally 

stubborn in hcahnir Both lesions pcisisted up to this time of .idnnssion 

S\sieniic Histoij Xeer.Une 

Menses Onset at jears of agre. icj^ular e\oiy 24 da\s moderate flow' No 
mtermcnstrual blccdinir oi discharije 

Plusical Examination Well dc\ eloped, well nouiished \oung woman of 20 years, 
weight 100 pounds height not recorded 

Extremities GrossK iicgatne except for large ulceis on the medial plantar sur- 
face ol both great toes 1 hese were rathei deep and had a thin foul discharge (Fig- 
ure 7 ) \ bluwh discoloration surrounded these areas 



Fig 5 Ficd Y Deformity of several of the toes on the right foot and shortening of the 
fourth and fifth toes on the left This latter is apparently congenital 


The feet w'ere cold and inoist the doisalis pedis and posterior tibial arteries w'eie 
pulsating, bilaterally No marked change in coloi on elevation or dependency 

Knee jerks and Achilles reflexes w'ere absent bilaterally even w'lth reenforcement 
Pressure sense, vibiatory sense and position sense w'ere present, but pain and tempera- 
ture sense were absent bilaterally from distal portion of the low'er legs 

Roentgen-Ray (January 7, 1936) No pathologic findings as to blood vessels or 

bone 

Blood Count Hemoglobin, 80 per cent, red blood cells, 4,400,000, wdiite blood 
cells, 8,000, neutrophiles, 64 pei cent, small lymphocytes, 36 per cent, spinal fluid, 
Wassermann and Kline tests negative, lymphocytes 2, globulin negative 

Course in Hospital Absolute bed rest with heat cradle o\er both legs w'as 
ordered Forty-eight horns of vasculator treatment, 60 mm Hg suction and 20 mm 
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Fu. 6 Ficd Y (July 29, 1938) Absence of se\cral phalanges of the first to fourth toes on 
the right foot with irregularity of articular surface of the great and fourth toes 
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Hg piesburc weie gi\cn dunug hoi sta> in the hospital Right foot heated (96® to 
100® F ) during treatments 

On discharge Fehruarx 27, 1^36, complete healing had occiined 

This patient was not seen or heard of again until she was admitted to the Los 
Viigeles Counts Hospital on \pril 21. 1938 coiiiplaiiiiiig of cold clammy hands and 
leu and iilcerN on both feet of one scar's duiation Ihe ssstcmic historj’^ ssas nega- 
tisc 

riie hospital report disclosed the follossing desLiipiion ot the extremities There 
ssas a deep necrotic painless ulcer at the base of the left gie.it toe The entire plantar 
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Fig S Datsv Y (January 23, 1938) Marked difference in temperature readings be- 
tween thigh and feet Moderate rise in temperature is shosvn by reflex vasodilation (Landis) 
and greater rise after intras'enous injection of tj'phoid vaccine This reaction suggests marked 
vasospasm 

surface ssas reddened and slightly edematous There was some red streaking on the 
medial surface of the leg, and slight left inguinal adenopathy svith local tenderness 
Dorsalis pedis and posterior tibial arteries pulsated normally 

The note of a neurological consultation mentioned cool perspiring hands and 
feet, hypestliesia of all the fingers and lower extremities from the knees distally , and 
impairment of touch sensation bilaterally to above the ankles Position and pressure 
sensations were unimpaired No motor weakness No pathological reflexes The 
consultant noted that he could not palpate the dorsalis pedis or posterior tibial arteries 
on either foot There w'as scleroderma about the toes 

I 
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She was discharged from this hospital on June 3, 1938, before completion of the 
diagnostic study and treatment because she \\as not a legal resident of California 
She was advised to i cturn to the University of Oklahoma Hospital for further obser- 
vation and treatment 

Rachel Y June 21, 1938 to July 20, 1938 The patient was fiist seen in the out- 
patient depaitment on Februaiy 27, 1935, at the age of 16, at which time she was 
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Fig 9 Daisy Y Histamine flares 1-1000 histamine chloride solution intradermally 

complaining of amenorrhea and a purulent vaginal discharge A diagnosis of non- 
specific vulvo-vaginitis was made, which responded well to treatment 

She was seen again June 21, 1938, when the following story was obtained 

Ever since childhood the patient had been conscious of marked sweating of the 
feet to such a degree that she could at almost any time “wring water from her stock- 
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>ngs ’’ Bccau'»c of this condUion she prcfcricd going barefoot when at all possible 
During these tinic'> she cut her toes inan\ tunes, causing bleeding but never pain 
Until the last few %cais she was able to appreciate pain elsewheie on the feet and 
c\trcinities but she behe\ed there had been a gradual spread of numbness and anes- 
thesia, linalh iinohing both feel in their entiieb 

Parc‘‘thesias were fiequeiit, •«he at times had a feeling that stickeis weie present 
on the soles of her feet a sensation so real that she occasionally removed her shoes 
and stockings in order to examine hei feet 

Feet were cold to touch at all seasons When exposed to moderate cold, feet and 
hands turned white, then blue and fmal!\, on warming, became quite red Aching w'as 
piesent m the aims when these were cold Nails had liad a tendency to tuin black 
occaslonalh at which tunc thc\ biokc quite easih She had considerable difficulty in 



Fig 10 Daisy Y (February 25, 1936) Approximately one month after admission 
Heat cradle, vasculator treatments and absolute bed rest Ulcers are almost completely 
healed 

walking at night, and stumbled and bruised her toes and shins wdien she made the 
attempt 

About one yeai prior to admission a clear blister appeared without known provo- 
cation, on the medial plantar surface of tlie left great toe Most of the toe became 
very pale except at the base, wdiere the skin showed a dark blue discoloration An 
ulcer with a foul discharge soon appeared at the site of the blister, lymphangitis fol- 
lowed, and finally marked left inguinal adenopathy Alcohol dressings were applied, 
and the ulcer healed in about 10 w'eeks 

Systemic History Negative except for late onset of menses at 17 years of age 
Physical Examination Fairly w'ell developed, well nourished girl of 18 years 
She did not appear ill Weight 105 pounds Span 66 inches Height 65 inches 
Extremities Appeared normal except for a ragged unhealthy appearance of the 
toe nails The feet and hands were cold and clammy Large beads of perspiration 
were present on the feet 
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Doi sails pedis and posteiioi tibial pulsation were absent bilateially on several 
examinations There was complete .mestliesia to all sensations in all the toes Tac- 
tile sensation was present but reduced, pain and thermal sensation w'erc absent 
o\cr the distal half of the lower legs Only extremes in heat and cold could be felt 
from this region up to the knees Sensation elsewheie on the body was normal 
Vibrator} sensation was reduced below’ both knees The sense of position of the big toe 



Fig 11 Daisy V (July 19, 1938) Ulcer present on junction of great toe and plantar 
surface of foot Foul discharge Deformity of second toe shown (Photograph through 
courtesj' of the Los Angeles General Hospital ) 

was inaccurate Heel to knee test showed marked ataxia bilaterally She stumbled 
a great deal when walking with eyes closed There was pastpointing on the finger- 
to-nose test Romberg station was unsteady Deep reflexes were present and active 
Arthur L Y Aged 48 This patient w'as examined at his home on July 10, 1938 
He had been perfectly w'ell until the spring of 1918, while serving with the A E F A 
blister then appeared on tlie medial plantar surface of the right great toe, wdiich was not 
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preceded 1)> ti.tum.i The patient ua*. tieatcd at the infiimaij He wore a cutout 
shoe, and licahnjf occurred in ahout si\ week>» Ht was free of any trouble there- 
after until 1921 when a blister appeared in that same location, lequinng about a w'eek 
or so to heal Tlierc was no reuirience until March. 1923. when a blister, followed 
by a deep ulcer, .ippcared on tiie tip ot the fouitli toe of the left foot, making hos- 
pitali/atuin ncccss.ir\ for se\era! weeks On his discharge he was advised to use 
crutches until Iicaling was complete This required li\c months 

In Xo\ ember 1923, a large ‘black blister*’ the sire of a silver doll.ii appeared on 



Fig 12 Datsv V (Jul> 19, 1938) Reading Considerable alteration of the structures 
of the phalanges of the great toe bilaterally In the right foot there are punched out rarefied 
areas adjacent to the joint spaces between the phalanges Joint surfaces are extremely ir- 
regular and arc separated by an interval The left great toe joint space is practically 
obliterated and the areas of rarefaction arc less sharply defined Considerable soft tissue 
sw'elhiig about both great toes W L Stittson, MD (Through the courtesy of the Los 
Angeles General Hospital ) 

the lateral plantar surface of the left foot This became gangrenous in about four 
days A surgeon excised the gangrenous area on the sixth day Fue months were 
required for healing 

Since then, except for nearly the entire 3'^ear of 1936, when he w^as resting, the 
patient had never for more than 30 days at a time been free from blisters, followed by 
indolent ulcers requiring long periods of time to heal 

During the winter of 1926, the entire right foot was covered w'lth blisters, super- 
ficial sloughs and discharging ulcers of various sizes, many of them confluent 
About three months later similar lesions of the same extent appeared on the left foot 
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The feet were e\ceeclinglv painful Nine months wcie lequiied for healing Dui- 
ing this time he was giien a course of salvarsan and meicuiy, although repeated nega- 
tive blood Wasseimann tests had been obtained No impro\ement resulted from this 
ti eatment 

In 1930 a loentgcn-iay examination showed extensive osteomyelitis involving the 
bones of the right foot Se^eral minoi operations were undei taken and small seg- 
ments of bone i emoved Several large ulcers discharging sci o-purulent material u ere 



Fig 13 Rachel Y (August, 1938) Spina bifida occulta 


present on this foot and continued to be present until 1935, when the entire lower leg 
became insensitive to pain or touch A Gntti-Stokes amputation was done at a 
Veterans’ Hospital during that year 

Owing to the enforced rest following amputation of the right leg the left foot 
became completely healed, was painless, and was free of any trouble for the entire 
year of 1936 In November 1936, however, while standing on a ladder, the patient 
had a feeling of “something breaking” in the left foot accompanied by model ate pain 
On examination he found on the ball of his foot a large blister which rapidly changed 
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nuo a deep ukcj di'.chaiirjns: foul niateu.il Since then dressings Iwve been required 
twice d.nh If -lie rest', in bed for seieial weeks llie lesion almost entirely fills in 
with ti'-snc blit if w tight is ag.un jil.nced on the fool the lesion breaks dow'ii .ind a deep 
discharging ulcer .ippe.ns »\t piesent he feels f.nily well, but nnist apply foiii to 
fne dicssings to the foot d.iil} 

No paresthesias or InposensitiMlt in the extremities w'cre noted until 1928, w’hen 
the patient found that he h.id to WMteh where he placed his feet in w’alking Shortly 
after tins he began to notice that he was inscnsitne to all but extremes in tempera- 


c* 



the thigh and foot bilaterally and relative coldness of the distal halves of the lower ex- 
tremities Vasodilatation and increase ai temperature are shown after the body has been 
enclosed m heat cabinet, temperature 115° F with extremities exposed at 76° F 

ture either hot or cold, and he had difficulty in interpreting winch of these was pres- 
ent This difficulty w'as noticeable only in tlie feet and lower legs 

Systemic History Negative except for nocturia tw'o to three times and day fre- 
quency three to four times with some little difficulty lately in starting the stream 
Weight varied very little, averaging 130 to 135 pounds 

Past History Measles, mumps, typhoid in childhood Pneumonia at 15 years of 
age Malaria in 1917 Appendectomy and herniotomy m 1934 

Physical Examination Well developed but not well nourished man, 48 years of 
age Did not appear ill He was ambulatory, used crutches and had an artificial 
limb on the right The left foot was swathed in bandage material 
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Extiemttics Right leg .imputalecl .it the knee joint, the slump was in good con- 
dition, the musculature of the thigh atrophic /' 

Left leg, complete anesthesia below' the mid-low'cr leg Achilles, /reflexes and 
knee jerks were hypoactive. plantar reflex absent >' 

The toes w'ere defoimed and atiophic and there w'as a large ulcer, .ibout 2" by 2" 
on the ball of the left foot, w'hich h.id a foul seropurulent discharge No hypesthesia 
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Fig is Rachel Y Histamine flares 1—1000 histamine chloride solution intradermally 


was noted in the hands The biceps and tiiceps reflexes were active (plus two), and 
the Hoffman leflexes were negative 

James A Y Aged 16 This boy was examined at his home on June 10, 1938 
He had apparently been a normal and healthy child until the age of six years but had 
not been very w'ell since that time At this age he had a severe attack of measles 
complicated by pneumonia and heart trouble 

At the time of his examination he had considerable dyspnea on exertion and de- 
veloped obstinate chest colds and bronchitis very easily There had never been any 
noticeable cyanosis or edema Systemic history was otherw'ise negative 
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bm tuMicttl punlul while hiiml', and feet on exposure to extreme cold, wdneh 
changed to a hluiMi red on wanning He stated he had ne^cr ohber\ed any difficulty 
111 appreciating heal and cold noi liad lie ohser\cd iiibensiiivity to pain His feet 
tingled and went to Mcep ^eI\ easiU .uid a blow or hrinse was followed by anesthesia 
of the affected area for sc\cral niiiuites 

riusical Cxaiiiiiiation Pooih de\ eloped and poorlj nouriblicd boj, 16 years of 
age Somewhat retarded, but cooperated well 

Head and Keck Scalp was negatnc E^cs pupils reacted normally Teeth 
were good Tonsils wcie lij pertroplned High arched palate 

Chest Respiratory excursions equal and s\mmctrical No areas 'of impaired 
resonance 

'llie 1)01111 ot maximum impulse was 13 cm from tlie midsteiiial line and wms 
difiiisc Percussion showed the heart border extending to the axillaiv line 



Fig 16 Arthur Y (June 10, 1938) Deformity and displacement of the fifth toe of the left 
foot ownng to secondary infection and loss of bone 

A systolic and diastolic murmur could be heard at the base and at the seventh 
interspace on the right near the sternal border The diastolic murmur could be heard 
along the left sternal border between the third and fifth intercostal spaces 

Blood Pressure Right 140 mm Hg systolic and 80 mm diastolic Left 135 mm 
Hg systolic and 80 mm diastolic 

Popliteal Blood Pressure ISO mm Hg systolic and 80 mm diastolic, and equal bi- 
laterally 

Abdomen Negative 

Extremities Negative except for marked painless flat feet There was no club- 
bing He was unable to appreciate any but extreme thermal changes Pain sensibil- 
ity w'as reduced on the soles of the feet, intact on the palms The dorsalis pedis and 
posterior tibial arteries were pulsating normally 

Reflexes Normal reflexes present and active, no abnormal reflexes elicited 
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Vngima Y Aged 17 The patient nas examined at hei home on June 10, 1938 
She had always had good health except foi a seveie attack of scailet fever at seven 
yeais of age She hiul noted as long as she could leinembei that her feet would 
sweat a gieat deal and that twb oi thtee ch.inges of stockings daily were necessary for 
comfort She had also constantly suffeicd with cold feet When exposed to cold both 
hands and feet would turn dead white and i einain so until warmed ai tificiall}', where- 
upon they turned a i eddish blue and became quite painful and throbbing 



Fig 17 (Above) Miarel Y (June 10, 1938) Painless flat feet, marked 
Fig 18 (Bclozv) James Y (June 10, 1938) Painless flat feet, marked 

For tliree or four years piior to examination she noticed that she was quite apt to 
burn her hands if she was not very careful Once when testing an non for heat she 
placed the palm flat against the ironing surface and felt very little warmth, but latei 
in the day a large blister appeared, covering the entire surface, and the hand was stiflf 
for many days 

She experienced marked difficulty in walking, especially in the dark, when she was 
very apt to stumble and bruise her feet , and even during daylight she had to be moi e oi 
less aware of where she placed her feet When walking a considerable distance the 
feet would burn a great deal, 3'et when she palpated them they were noticeably cold 
and wet 
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Bruises and l)lo\\s to the feet resulted m anesthesia to the affected area foi hours 
afterward She was frequently troubled w’lth blisters on both feet, but none was 
pre'^ent at this time There had ne^el been any ulcers on the feet 

Sjsteniic Histor\ Negative except for late onset of the menses at the age of 17 
Pin steal Examination Well dc\ eloped and nouushed girl, 17 jears of age, intel- 
ligent and coopcrati\e Thcie was a slight diffuse enlargement of the thyroid 
The blood pressine w'as 120 mm Hg sjstolic and 80 mm diastolic 
The extremities was superficially normal m appearance 

The biceps and triceps reflexes were hj’pei active (plus tw'o) The knee jerks and 
Achilles reflexes were obtained with recnfortemeiit The plantar reflexes w'ere positive 
The position sense of the big toe was inaccurate bilaterally. 

There w’as an irregular response to heat and cold stimulation on the doi sum of the 



feet and lower legs and dorsum of the hands Application was slow Pam sense was 
likewise irregular The soles of the feet and the palms of the hands were insensitive 
to thermal and painful stimuli, but were sensitive to pressure 

The hands and feet were cold and daramy 

F Y S' , 33, married, housewife This 33 year old woman was seen for the first 
time in the outpatient department of the University Hospital on February 5, 1936 The 
following history was obtained 

She had been well until four years before, at which tune she noticed a painless 
blister on the ball of the right foot This lesion subsequently ruptured, and the under- 
lying tissue became infected and discharged very foul material She consulted a 
physician who apparently removed some necrotic tissue The lesion was very slow in 
healing, requiring six months, three of which were spent on crutches 
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About thiee months later a blister appeared on the medial plantar surface of tlie 
big toe of tlie light foot This became infected and was followed by lymphangitis and 
right inguinal adenopathy Gangrene soon occurred, necessitating removal of the distal 
half of the toe Eight to ten months were required for healingi During the latter 
months of this process tlie large toe on the left foot became similaily involved and 
blisters, followed by gangrene, became evident on the tips of the foui smallei toes 

Since the onset the patient had never been fiee of trouble There had been a 
succession of blisters, followed by lymphangitis and ulcer formation, which required 
months to heal These were always on the plantai surface of the toes and distal half 
of the feet 

The patient had noted for the past four years that her feet had a dead feeling and 
that she was able to appreciate only extremes in heat and cold, and then only after ex- 
posure to these temperatures for some time During this period she had burned her 
feet on several occasions, resulting in slow-healing painless ulcers During the last 
few months there had been considerable pitting edema of botli feet There were no 
seasonal variations in degree of involvement The fingers were numb at times 

Systemic History Negative except that menstruation was late in onset, at 20 years 
of age 

General Physical Condition Negative Pulse, 80 Respirations, 20 Tempera- 
ture, 98 4° 

Extremities Grossly normal in appearance except for loss of the distal phalanx of 
tlie right great toe and distal phalanx of both small toes There was a foul discharging 
ulcer at the site of the proximal phalangeal joint of the light great toe. To palpation 
there was a marked difference in temperature between the thigh above the knee and tlie 
foot Bilaterally, the temperature decreased rapidly as palpation was carried from the 
knee to the foot 

There was hypesthesia of both lower extremities from mid-lower leg downward 
and of the palms and dorsa of the hands bilaterally The feet were practically anes- 
thetic to pain and thermal stimulus Response to pressure stimulus was slow and not 
very clear The position sense of tlie big toe was unstable but fair There was slight 
ataxia in the heel to knee test bilaterally Vibiatory sensibility was reduced 

No pulsations could be felt in tlie dorsalis pedis arteries of either foot The 
posterior tibial artery was faintly pulsating on the right, not felt on the left 

Treatment Complete rest in bed was impossible though the patient was advised 
to obtain as much rest as possible Thirty-four hours of vasculator treatment were 
given with suction 60 mm Hg, pressure 20 mm Hg Considerable objective and 
subjective improvement was noted on discharge, March 19, 1936, although the ulcer 
was not healed From the date of discharge on March 19, 1936, the patient was not 
seen again until June 13, 1938, at whicli time she was examined at her home in Long 
Beach, California Physical and neurological findings were much die same as on dis- 
charge There was a deep ulcer about 2 by 2 cm on the medial surface of the right 
great toe, which had been present for several months The patient stated that several 
fragments of bone had sloughed from this area Roentgen-ray was not available 

Summary of Family History 

The individual representing the first generation of this family, as far as 
this record is concerned, has been dead many years He was not examined, 
but the evidence is strong, from the information given by the members of the 
second generation, that this man had a severe disease of the feet throughout 
the greater part of his 81 years of life 
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Of 14 members of the second generation, only five are living, three of 
these have been examined by us and one by Di Lee Rice of San Antonio, 
Texas Two of this generation, examined by us, and Cora, examined by 
Dr Rice, are apparently free of the affliction Theie is strong evidence, 
from the family, that David, another member of the second generation, died 
with gangrene of the feet He had not been examined, howevei , nor have 
\\ e been able to obtain any medical report concerning him 

Of questionable importance in this group is the history of two other 
members dying of diseases referable to the nervous system, namely, Charles, 
who died of paralysis, and Gemmia, who died of meningitis This may 
have been coincidental 

In the third generation, se^en of a possible 15 individuals have been ex- 
amined Five of this generation, the children of Charles, are to date un- 
traceable John, a son of Frederick, is unavailable Leona, a daughter of 
Frederick, died of appendicitis at the age of 12 There is no history of her 
having had the disease David, another son of Frederick, died with a pecu- 
liar foot affliction with gangrene at the age of 13, but a medical history is 
laclcmg. Gracie Y , a daughter of Frederick, had a typical history and find- 
ings of anterior poliomyelitis, but examination was fruitless in her case for 
purposes of this report 

Of the SIX remaining members of this generation all have shown some 
degree of dissociation of sensibility m the feet Some have exhibited 
changes as high up as the knees Two have had impairment of sensation m 
the hands Although the loss or decrease of pain and temperature sensibil- 
ity IS the most important neurological finding m these patients, four of those 
examined showed some disturbances m the sense of position 

Purposely left out of the individual reports were some findings common 
to all patients examined in botli generations except the two women in the 
second generation All appeared to have been poured from a common mold 
All Avere tall and thin, and the span averaged % inch more than the height 
in all m -whom this particular finding was checked The hands and feet were 
narrow and long, the fingers, except in Murrel, son of Arthur, were long and 
slender All had high arched palates Two had a moderate pes cavas and 
two had marked painless flat feet The scapula in all had a definite tendency 
toward winging Murrel, aged 14, had no dissociation of sensibility, al- 
though marked deformity of both little fingers was present 

Four of the third geneiation, three girls and one boy, gave histones 
quite suggestive of Raynaud’s phenomena, although attempts to precipitate 
these symptoms in one girl, Rachel, were not successful in our laboratory 
Nearly all of the individuals examined showed evidence of circulatory 
inadequacy in the feet and Imver legs Histamine flares were markedly re- 
duced below the knees in the three to whom this test was given The vaso- 
motor gradient \vas steep both clinically and on laboratory examinations in 
all those in whom infection was not of sufficient magnitude to change the 
local temperature 
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Six of the individuals examined have had painless slow-healing ulcers of 
the feet Three gave a history of hone sloughing from these ulcers Two 
gave a histoiy of self-amputation of some of the toes One had had an 
amputation at the knee-joint because of defoi unties and osteomyelitis 

Roentgen-Ray Ti opine changes were present in the bones of the feet in 
two patients, and thei e was evidence of loss of bone structure in the phalanges 
In one patient, a roentgen-ray of the lumbar spine was taken disclosing a 
spina bifida occulta 

In three patients there was a late onset of menses at 17, 19, and 20 yeais 

Comment 

Before presenting these cases we made a caieful search of the literature, 
in order to unearth, if possible, reports of a familial condition which though 
resembling syringomyelia, is yet of a more static nature It seems to repre- 
sent a constitutional abnormality of which syringomyelia remains, so to say, 
one potentiality, but which may find partial expression in the most varied 
local anomalies and clinical manifestations, which have not the progressive 
character of that syndrome 

Syringomyelia has long been recognized as a chronic progressive process 
in the spinal cord, the result of glial proliferation which leads in time to 
necrosis and cavity formations in that organ The results of this piogres- 
sive gliosis are then expressed in typical progiessive atrophies and sensory 
disturbances affecting various parts of the trunk and extremities, according 
to the particular localization of the original cord lesion 

In syringomyelia proper, the most cliaracteristic location of the lesion is 
the central portion of the cord A lesion so placed will interfere with the 
decussating fibers carrying pain and temperature sensation, and a decrease or 
complete loss of sensibility will occur in the region in which these fibers orig- 
inate The sensory loss will be on only one side if the lesion affects the pos- 
terior gray horn on that side, but on both sides if the commissure is involved 
Extension into the anterior hoi ns will cause weakness of the muscles in the 
segmental distribution The pyramidal tracts are sometimes involved, in 
which case a spastic type of paralysis may ensue 

Reports in the literature of the English language are rather meager con- 
cerning the condition status dysraphicus, which is now generally accepted as 
the constitutional substratum underlying syringomyelia With this m mind, 
we are reporting the above patients as representing either a strong familial 
tendency towaid syringomyelia, or, what is more likely, as examples of 
status dysraphicus, a similar and probably closely allied condition, but one 
showing evidence of widespread vasomotor and trophic disturbances of more 
varied kinds than the former, and exhibiting little of the tendency to pro- 
gress, which has long been recognized m syringomyelia 

Considerable debate has arisen with reference to the familial appearance 
of synngomj^elia, some authors denying that this affection is congenital and 
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insisting that if it appears nioie than once in a family group this is a pure 
coincidence itliout heredo-biological significance 

Schlesinger,^ who wrote an authoritati\ e woik on the subject of syringo- 
myelia in 1902, m mIucIi he discussed 260 cases of this condition, referred 
to se\cral reports of Mhal ^^ele claimed to be familial cases of syiingomyeha 
These were the cases of Fcrrannmi,~ Nalbandoff,® Pi eobrajenski,'* Krafft- 
Ebing® and of Verhoogen and Vander\clde “ Schlesmger entirely rejected 
these reports, of nhich only the last-named reported autopsy findings, and 
insisted that there is no such thing as congenital syringomyelia, hence, any 
so-called familial cases ^^ere of no interest In the case of Verhoogen and 
V andervelde he said that it was pi obably not syringomyelia Here the con- 
dition affected t^^ o adult sisters and one brother who were children of alco- 
holic parents, and thus inherited a congenitally inferior nervous system The 
disease came into manifestation insidiously, at the ages of 8, 12 and 12 
years, respectn elj , unobserved at first by the patients, but followed by a long 
historjf of trophic disturbances in muscles and nails, cyanosis of limbs, livid 
and cold hands and feet, and the classic thermo-anesthesia of syringomyelia 
in high degree 

In 1903, Bruns, ^ reviewing these earlier cases, reported one of his own 
in which four of five childien of healthy parents had deep symmetrical gan- 
giene of fingers and toes, with ulceis of the feet and dissociation of sensi- 
bility He regarded this as a case of familial syringomyelia in the lumbar 
spinal cord In each of these four individuals the symptoms had first been 
observed at about the age of 17 The condition was progressive, and in two 
of the cases amputation was later necessary 

Fuchs,® in 1903, was the first to give the name "myelodysplasia” to a 
syndrome which, he said, is a pictuie of syiingomyeha, but without piogres- 
swn In association with Mattauschek ® he found the following characteris- 
tics present in myelodysplasia 

1 Weakness of the sphincters, enuresis persisting into adult life 

2 Syndactylism of the second and third toes 

3 Disturbances in sensation of the legs, of a dissociated type, in which 
thermo-anesthesia is most marked 

4 Cleft arches of one or more vertebrae 

5 Abnormal skin and tendon reflexes of the abdomen and lower extremi- 
ties 

6 Deformities of the feet, clubfoot or flatfoot, often associated with 
trophic and vasomotor disturbances 

7 Skin changes, such as hypertrichosis, naevus and fovea coccygea 

To these, Bremer later added the following 

1 Acrocyanosis of the extremities, especially of the fingers 

2 Crumpling of fingers, especially the little fingers 

3 Sternal anomalies, particularly infundibular thorax 
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4 Inequality of the mammaiy glands 

5 K)'phoscoliosis 

6 Greater span than height 

While not all of these manifestations were piesent m eveiy case of mye- 
lodysplasia, Fuchs® observed a striking tendency for several of them to be 
associated together m individual patients He attributed the condition to a 
“congenital hypoplasia or dysplasia of the lower spinal cord ” Mattauschek 
at the same time observed that m five-sixths of his cases, enuresis was the 
expression of an abnormality of the lumbar spinal cord, and not due to a 
psychic component as had been maintained It was often accompanied by 
syndactyha, abnormal patches of hair, disturbed reflexes and hypesthesia 
for heat and pain This myelodysplasia, this “syringomyelia without pro- 
gression” was, as we shall soon see, synonymous with the status dysraphicus 
that was to be differentiated from syringomyelia by Bremer^® nearly 20 
years later 

In this same year (1909) Clarke and Gioves^“ reported a familial case 
of sacrolumbar syringomyelia m a brother and sister aged respectively 23 
and 15 Here the phalanges and metatarsal bones had undergone a process 
of atrophy and were found to have gradually disappeared 

Haenel,^’^ on the basis of these various publications which showed the in- 
disputable existence of syringomyelia with familial trophic disturbances, as- 
serted that such degenerative stigmata as spina bifida, ear lobe anomalies, 
cervical rib, duplication of the central canal, meningocele, microgyria, and 
the like, prove that many patients have already brought along an anlage of 
syringomyelia, and also that there are rare cases of congenital gliosis Fur- 
ther evidence of this congenital factor was produced when Lundgaard ob- 
served (1913), a seven months’ fetus, which was born with only one of its 
four limbs present, and with various other dystrophies The child was au- 
topsied nine weeks after birth, at which time the type of morphologic changes 
found in the spinal cord justified a diagnosis of beginning syringomyelia ^ 

In 1919 Bielschowsky and Unger published the modern conception 
which no longer recog^iizes any real difference between congenital anomalies 
of the gray substance and the central canal, on the one hand, and syringo- 
myelia on the other Their work was taken up by Henneberg,^^ m 1920, 
who demonstrated by autopsy of three spma bifida infants who died a few 
weeks after birth that the changes which bring about syringomyelic cavity 
formation begin very early, plainly m the intrauterine period, and that 
syringomyelia may be conceived as having its basis in a rudimentary form of 
spma bifida 

He suggested that the congenital anlage is probably very common, and 
is xnheiited, but that very special exciting factors are necessary to arouse 
active ghotic proliferation It seemed clear that a faulty closure of the 
neural tube might give rise to the inclusion of embryonic cell rests m the 
spinal cord, which eventually result m gliosis and finally m cystic cavity for- 
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mation He felt that this condition of "dysitiphy” was lesponsible for many 
of the hereditaiy neurological diseases, and that it was the expression of an 
hereditary degeneration 

In 1926, Bremer intioduced the name status dystapincus and published 
an epoch-making woik on the subject Here he placed on record his findings 
in 10 families in which he made an intensive study of heredodegenerative 
states, among which were the results of his studies m four cases that came 
to autopsy As de Vries,'® and latci Riley pointed out, the clinical syn- 
drome of Bremer’s status djsraphicus is essentially that already described 
by Fuclis under the name myelodysplasia Bremer made it clear that in order 
to understand tins condition, which is widespread, it is necessary to examine 
the other members, tlie healthy individuals, m family groups in which some 
one member has a sufficiently se^ ere disturbance to bring him to the doctor 
Most of these dysraphic individuals are living a normal life and do not seek 
a physician’s treatment In a very recent article, Bremer'® states that he 
continues to find, in the relatives who are not sick, “formes frustes” of the 
synngomj'ehc syndrome — a condition which does not show any progression, 
but in which vasomotor and trophic disturbances are very evident. He has 
repeatedly pointed out that this status dysraphicus is found not only m 
syringomyelic patients, but is systematically present in all diseases of the 
entire group of dysraphic disturbances In the first of his 10 families, in 
which four generations and 25 individuals could be accounted for, the 15 
who could be examined were all found to have the classic symptoms of 
syringomyelia Most of them were not ill, however, and tlieir stigmata 
would not have come to light if they had not been definitely looked for 

Curtius and Lorenz '® have gone deeply into this subject, and conclude 
that dysraphicus is not only developmentally and anatomically, but also clini- 
cally, a thoroughly definite constitutional type That the development dis- 
turbance is inherited was shown in 13 to 14 cases They studied 32 cases 
of status dysraphicus and 17 of syiingomyeha Of the 32 cases of status 
dysraphicus 21 had striking nervous abnormalities, and 16 had marked mental 
disturbances Examining at random 500 roentgenograms of the spinal 
column out of the archives of their department, they were amazed to find 
that 17 per cent of normal persons are dysraphic, a figure which Bremer 
accepts as correct According to these authors, the relations of status dys- 
raphicus go beyond the narrow field of syringomyelia They state that 
dysraphic symptoms are being seen relatively often m other types of heredo- 
degeneration For example, status dysraphicus is found in many families 
with cases of Friedreich’s ataxia and is^ frequently met with in patients with 
multiple sclerosis But it appears, says Curtius, tliat we do not yet possess 
the requisite knowledge to systematize these conditions and that we are still 
unclear with regard to the relation of status dysraphicus to other organic 
nervous diseases Investigation of the subject is rendered very difficult by 
the fact that the anatomic changes are accompanied by clinical symptoms m 
only a small fraction of the cases, so that they are usually an accidental finding 
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during examination of a patient who comes for som/ ^r apparently un- 
related condition I 

Passow made the observation m 1934 that a ^ular conditions 

point to status dysraphicus Systematic examination /er 70 patients pre- 
senting Horner’s syndrome (ptosis, enophthalmos ^^^^ihiosis) showed, aston- 
ishingly, that m nearly all the 64 families represe^^®, familial signs of status 
dysraphicus were frequent These findings we^^^^\firmed by Coppez,®^ who 
states that status dysraphicus gives the key to r ®liitherto unknown etiology 
of Horner’s syndrome 

It IS not tlie dysplasias themselves, says Tomai^ie (1936), that are 
hereditary, but the common foundation, the status dysraphicus which, ac- 
cording to the individual subject, is revealed now by one and now by another 
of several manifestations, the ensemble of which deserves to be regarded as 
belonging to status dysraphicus 

Our search of the literature for familial cases of syringomyelia has 
brought to light some 30 instances of families that have been placed on 
record m which two or more individuals were afflicted Among these are 
those of Bramann,^® with symptoms m tliree brothers, of Goldbladt,®^ in a 
mother and daughter, of Price,"® in which four generations shared m a 
group of similar dystrophies, of Krukowski,^® m a father and daughter, of 
Karplus,^^ m a father and son, of Redhch,^® in two brothers, of Wexberg,®® 
in a father and son , of Barre and Reys,®° in a brother and sister , of Kmo,®^ m 
SIX members of a family group , of Riley in a mother and six children , of 
Schultze,®® m three of a family, of Klippel and Fed,®® m twin sisters, and of 
Goebbel and Runge,®^ who reported a family in which there had been 12 cases 
of symmetrical gangrene, six of whicli were fatal In this family the males 
alone for three generations had this disease m the lower extremities, feet and 
toes, beginning at the age of eight to 10 years Weitz ®® observed a case m 
identical twins On the other hand, Stable,®® quoted by H A Riley, de- 
scribed twins 45 years of age, one of whom had a definite syringomyelia for 
about 19 years, whereas the other was quite well He pointed out that, inas- 
much as they were identical twins, the condition was not purely idiotypic 
Recently Van Epps and Kerr,®^ counting the individuals involved in these 
familial cases rather than the number of families, found a total of only 44 
individuals on record as having familial cervico-thoracic syringomyelia, and 
in only four families did the number of such individuals exceed two The 
lumbosacral group showed the greater familial tendency, embracing a total 
of 81 individual cases, 27 of which were subjects of their own report Of 
these 27 , 26 belonged in four families 

Barraquer and de Gispert ®® m 1936 reported 13 individuals m one family 
characterized apparently by a combination of cervico-thoracic and lumbo- 
sacral abnormalities They think no other report has found 13 afflicted sub- 
jects in two generations, as here 

Few of the reports in English have discussed the so-called stigmata of 
degeneration on dysgenesis present m status dysraphicus It seems there 
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IS little diflference in the patients repoiled by Riley as probable victims of 
status dysiaphicus and those of Van Epps and Kerr who prefer the term 
lumbo-sacral synngom} clia Smith’s ““ six patients who had what he chose 
to call "a familial ncurolrophic condition of the feet with anesthesia and 
loss of bone,” closely resemble the patients as jncsented by Van Epps and 
Kerr, and our own patients 

From a practical point of a lew, there does not seem to be any particular 
reason why the tno syndromes should be considered separately, unless one 
nishes to icfcr to status dysraphicus as a "microform of syringomyelia” 
(Passow), a disease more familial in tendency, exhibiting slowei progress 
and consistent nith a fairly active, useful life The majority of reports of 
cases of tnie syringomyelia point out its slow, insidious progiess Curtius 
says that the close connection of status dysraphicus with syringomyelia ought 
now to be generally realized One can agree, he says, with those authors 
who wish to draw no line of demai cation between them He regards it as 
"a matter of personal taste whether we will speak of a rudimentary lumbo- 
sacral syringomyelia or of a status dysraphicus (myelodysplasia) ” The 
innumerable gradations pass insensibly from one to the other 

In 1928 De Vries reported a case of unilateral clubfoot m a Chinese 
at 30 years of age The condition appeared following an injury and ex- 
hibited trophic disturbances and infection Spina bifida was present as was 
also enuresis The temperature sense was lost m both feet and, to a lesser 
degree, the pain sense, affecting chiefly the first and second sacral dermatones 
Pes cavus and trophic disturbances m both of the feet were present De 
Vries called this a case of myelodysplasia (the term status dysraphicus had 
not yet found wide vogue) He points out that m extreme cases, m which 
glial proliferation is the mam feature, the term lumbosacral syringomyelia 
may rightfully be used , but he believes that there are many transitional forms 
witli slight neuroglia fiber production around the central canal in already 
existing congenitally deformed nervous tissue which do not fall into this 
category He believes the term myelodysplasia (status dysraphicus) is ap- 
plicable even when progressive symptoms do exist, provided they are largely 
of a trophic nature and do not give the typical progressive atrophies and 
sensory disturbances of syringomyelia 

Patients with status dysraphicus infrequently come to autopsy, so that 
not a great deal is known concerning the degree of pathologic involvement 
present In the four patients whom Bremer autopsied, m whom there was 
clinical evidence of the condition, increase of glia tissue was found behind the 
central canal, which did not reach the posterior horns One of these cases 
showed hydromyelia of the spinal cord In this group the changes were for 
the most part confined to the cervical region 

None of our patients has come to autopsy, and we are unable to say to 
what degree the spinal cord is involved We have been unable to follow our 
cases for a long period, but it would seem that the older members have shown 
the lack of progression which is so characteristic of true syringomyelia The 
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defoimities and loss of membeis seem lo have followed complications brought 
about by infections Two of the third geneiation appear to have more ad- 
vanced neurological changes than those of the second geneiation, and the 
onset, according to the history, was at an eailier age Lack of piogression 
IS our main clinical support foi classifying these cases as status dysraphicus 

The similarity of the vasomotor and trophic disturbances that are such a 
prominent feature m many of these cases to those observed in Raynaud’s 
disease naturally raises the question Could they belong in the category of 
that syndiome^ We have already pointed out that our attempts to pre- 
cipitate these symptoms in one member of our gioup were not successful 
Everything in Raynaud’s disease points to a disorder of the vegetative 
nervous system and not of the central nervous system The observations of 
many authors, however, show that tlie vasomotor disturbances whicli are 
sequels of nerve destruction can arouse symptoms very similar to those of 
Raynaud’s disease In such cases it is not difficult to demonstrate the de- 
struction of the nerve as the cause of the phenomena Cassirer has pointed 
out that the degeneiative muscular atrophy so characteristic of syringomyelia 
IS not observed in Raynaud’s syndrome, and that the extent of gangrene is 
greater in the former In addition, tlie fact that in Raynaud’s disease the 
vasomotor phenomena come in definite attacks, which abate to be repeated, 
and that these attacks are accompanied by pain, is a basis for diiferential 
diagnosis, since in syringomyelia and in status dysraphicus there is hypes- 
thesia or even anesthesia, and the vasomotor and trophic symptoms are main- 
tained at a static level Cagel thinks that Raynaud’s gangrene can suggest 
syringomyelia only on superficial consideration, since the absence of muscular 
atrophy and the demonstrated sensibility disturbances with dissociated diar- 
acteristics make a mistake hardly possible 

It was on such grounds as these that we felt safe in excluding Raynaud’s 
disease from further consideration and found in status dysraphicus the com- 
plete explanation of all the symptoms exhibited by this series of subjects m 
our family group 

Conclusions 

1 A family group is studied, embracing three generations, in which vari- 
ous individuals present degenerative constitutional signs, consisting of im- 
paired circulation to the extremities, disturbance of sensation in the lower 
limbs and feet and, in a few members, similar disturbances of the hands 

2 Structural anomalies and so-called stigmata of degeneiation were 
present in varying degree in nearly all the subjects examined 

3 The question is raised whether the condition afflicting this group rep- 
resents a familial syringomyelia or should rather be regarded as the condition 
status dysraphicus 

4. The literature is reviewed and the nature of the two concepts exam- 
ined 

5 Status dysraphicus is a thoroughly definite constitutional type, in 
which the developmental disturbance, consisting of a faulty closure of the 
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neural tube eaily in embryonic life, is readily tiansmitlecl to off-spimg as a 
dominant characteristic 

6 The piesencc of status dysidphicus is levealed by the association of a 
t} pical group of pathologic charactei s, prominent among which are deformi- 
ties of tlie feet with trophic and ^ asomotor disturbances and a dissociation 
of sensation, cspecialh of heat and pain, such as are found in this family 

7 Synngomj elia, although producing similar disturbances, is regarded 
as being of a progressive type, ou ing to a gliosis of the spinal cord 

8 Not the dysplasias themsehes, but their common foundation, the 
status dysraphicus, is revealed by these various heredo-degenerative manifes- 
tations, the ensemble of which should be regarded as belonging to status 
dysraphicus 

9 Status d}sraphicus is related to syiingomyeha quite closely, as a con- 
stitutional substratum for the latter, but is lacking in the progressive charac- 
ters of genuine active syringom)'eha 

10 In view of this lack of piogiession and the relatively static nature of 
the defect that marks this family, it is concluded that the disturbances are 
o-w ing to the presence of a well-marked constitutional status dysraphicus 

11 The relation of status dysraphicus to other nervous diseases is still 
far from clear and requires further study 

Grateful acknowledgment >s extended to Dr Herbert Crockett, formerly Resident m 
Neuro-Surgery at the Los Angeles County General Hospital, for his kind cooperation and help 
in assisting with the records on one of the patients, to Dr Lee Rice of San Antonio, Texas, 
who "very kindly examined and sent reports on one of tlie patients, to Dr Alfred Ackermann 
of Oklahoma City who helped with tlie translation of some of tlie literature and, finally, to 
many others including tlie patients tliemselves who have helped make this study possible 
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EOSINOPHILIA AND PNEUMONITIS IN CHRONIC 
BRUCELLOSIS; A REPORT OF TWO CASES ' 

By Kendall A Elsom, M D , and Franz J Ingelfinger, M D f, 

Phxladclphxa, Pcxxxxsylvaxxxa 

The co-existence of extensive pneumonic infiltration, eosmophilia and 
immune reaction to B) ucclla aboi txts has been lecently observed by us m two 
patients The striking similarity of the clinical picture m these two cases 
suggests that the association of phenomena was not purely fortuitous, but that 
a common etiology exists The syndrome was unfamiliar to us, and, so far 
as we can determine, has not hitherto been described We believe it to be a 
manifestation of brucellosis, but only the recognition and study of similar 
cases will substantiate this assumption 

Case Reports 

Case 1 S K L, a 29-} ear-old housewife, first developed a fever of 99®-100° F 
in 1934 It recurred intermittently until her admission to the gastrointestinal out- 
patient clinic of this hospital in February 1935 Physical examination was then essen- 
tial!} negative Roentgen examination of the lungs was negative Routine and dif- 
ferential blood counts were negative After an afebrile period the fever recurred in 
March 1935 and intermittent!} throughout the following summer Her general health 
uas poor, she was underw'eight, and had a variety of ill-defined gastrointestinal 
complaints considered to be of nervous origin During 1937 and 1938 she had five 
attacks of cystitis which subsided, as a rule, witliin a week Urine cultures disclosed 
no organisms of significance In December 1938 elevation of temperature to 102° F 
in the evening occurred She developed chills, malaise, a slight unproductive cough 
and marked tachypnea She w'as admitted as a bed patient on December 16, 1938 
(figure 1) 

On physical examination the temperature was 101° F , pulse 112, respirations 36 
She W'as dyspneic and slightly cyanosed but not seriously ill The physical signs over 
the diest were few Occasional rales were heard at botli apices The breath sounds 
were increased in intensity over the interscapular areas, but nowhere were signs of 
consolidation elicited Examination of the heart was negative The abdomen was 
slightly distended, and generalized tenderness was present The physical examination 
W'as otherw'ise negative 

Roentgen examination of the chest (figure 2) showed extensive multiple bi- 
lateral exudative lesions extending to the peripheral pleura The diagnosis was un- 
certain The appearance of the shadow's suggested atypical bronchopneumonia or a 
mycotic lesion rather than tuberculosis 

Blood examination disclosed a moderate anemia, leukocytosis of 16,600 and eosino- 
philia of 27 per cent Blood, urine and sputum cultures were negative Repeated 
stool examinations failed to reveal ova or parasites A tuberculin test ( 01 mg ) was 
negative 

Within tw'o w'eeks distinct clinical improvement had occurred, although the tem- 
perature rose to 99° or 100° F every evening and the eosmophilia increased to 40 per 

* Received for publication December 29, 1939 

From the Gastro-Intestinal Section (Kinsey-Thomas Foundation) of the Medical Clinic, 
Hospital of the University of Pennsylvania 

t Fellow m Gastro-Enterology 
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Fig 1 Case 1 The temperature, the percentage of eosuiophiles and the results of 
immunologic tests during and after the height of the disease 


cent Examination of the chest was essentially negative and the loentgen appearance 
of the lungs was correspondingly improved She was discharged from the hospital on 
January 6, 1939 By Januaiy 26 the lesions in the lungs were not visible in roent- 
genograms except m tlie left upper lobe The leukocyte count was 10,500 of which 
only 2 per cent were eosmophiles 

In spite of the subsidence of the pneumonitis and eosinophilia she continued to 
have fever almost daily By the second week m February it was apparent that the 
pneumonic process had recurred Generalized rales and harshness of the breath 
sounds were again heard over the chest and the temperature readied 101° to 102° F at 
night She was, therefore, re-admitted to the hospital on February 21, 1939 Physical 
signs were essentially those of the first admission Leukocytosis of 10,000 was found, 
and the eosinophile count rose within a week from 8 to 28 per cent Serum gave a 
. positive agglutination for Brucella aboi tus in a dilution of 1 50 In determining the 
opsonophagocytic index, 25 polymorphonuclear cells were examined, 18 showed 
moderate to marked phagocytosis of Brucella aboi tus, four contained a few organisms, 
and only three contained none A skin test with Brucellergin was strongly positive 
Attempts to culture the organism from blood, stools and urine were unsuccessful 

Sulfanilamide, 2 to 5 grams daily, was administered for five days An explosive 
exacerbation in the pneumonitis occurred, rales were heard throughout tlie chest, the 
temperature rose to 103° F , dyspnea became intense, and the clinical condition was 
grave The drug was discontinued and after oxygen therapy and repeated trans- 
fusions improvement occurred Within two weeks aftei administration of the drug 
die temperature was normal and remained so for the duiation of the illness The evi- 
dence of pneumonitis disappeared both clinically and radiologically After sub- 
1 fever the Biiicclla aboi tus agglutination was positive m a dilution of 

1 . 400 The eosinophilia persisted after recovery was otherwise complete In July, 




Case 1 Roentgenograms of the chest taken (A) on December 17, 1938, and (5) July 17, 1939 
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1939, tliiee montlis aftei disdiarge, the leukocyte count was 8,700 with 2 per cent of 
eosinophiles On both physical and roentgen examination the chest was entirely normal 
(figure 2) The Biiicella ahoitus agglutination was positive in a titre of 1 SO At 
the present (December 1939) recovery is apparently complete 

Case 2 Mrs C S, a 58-year-old Polish woman, was admitted to the medical 
wards of the University of Pennsylvania Hospital on December 2, 1938 She had 
developed chills, fevei and a cough in June, 1938 She was then confined to bed foi 
only two days, but had noticed dyspnea and a persistent productive cough for the 
lemainder of the summer In October 1938, she developed paresthesia in tlie right 
aim and hand, and to a lesser degree in the left arm Pam was present in the right 
hand, arm, and right cliest, especially on exposure to cold She had lost 18 pounds 
(16 per cent of body weight) in the eight months prior to admission Her appetite 
was poor Repeated epistaxis had occurred in the month preceding hospitalization 
For the preceding three and a half years she had lived on a farm and had consumed 
raw milk from uninspected cattle Pork and beef from freshly killed animals had 
been ingested The reraaindei of the history was negative 

Physical examination revealed an emaciated middle-aged woman witli normal 
temperatuie, pulse and respiration Blood pressure was 138 mm Hg systolic and 74 
mm diastolic She had a non-productive cough The skin was dry and inelastic 
The muscles were generally wasted, but those of tlie right shoulder girdle and right 
arm were more atrophied than on the left side Only a few teeth remained The 
tongue was smooth and its edges were abnormally red The tonsils were inflamed 
Expansion of the chest was poor Rales were heard over both lungs, but diiefly on 
the left side Breath sounds were generally accentuated The percussion note was not 
impaired The heart was slightly enlarged on percussion The abdomen was normal 
Vibratory sense in the legs and feet was impaired, but tendon reflexes were preserved 
A moderate grade of generalized arteiiosclerosis was found 

Roentgenographic examination of the chest (figure 3) revealed moderate cardiac 
enlargement and marked increase in the hilar shadows Multiple irregular lesions 
throughout both lung fields suggested a chronic inflammatoiy interstitial pneumonitis 
The right costophremc sulcus was obliterated 

Examination of the blood disclosed a marked eosinophiha The leukocytes varied 
in number from 9,800 to 15,000, of which 29 to 42 per cent were eosinophiles The 
other formed elements of the blood were nonnal Other members of the family did 
not have eosinophiha Buicella ahoiUis agglutinins were strongly positive in tlie 
blood in a titre of 1 100, weakly positive in 1 200 dilution A later test was strongly 
positive in a dilution of 1 200 Agglutinins for the typhoid-paratyphoid group were 
negative Repeated sputum examinations and culture for tubercle bacilli were negative 
Sputum culture yielded an abundant growtii of a Friedlander-like organism not known 
to be pathogenic Stools were repeatedly examined for ova and parasites witli nega- 
tive results Skin tests to a variety of foods and to trichina antigen were negative 
The fasting blood sugar was normal, but the sugar tolerance curve was of the diabetic 
type 

During hospitalization the pain in tlie right arm and hand, which constituted the 
chief complaint, was quickly controlled by analgesics and by application of heat 
Temperature varied between 97° and 100 4° F In spite of a high caloric, high 
vitamin diet the appetite remained poor, and weight loss of four pounds occurred in 
three weeks The cough persisted, and the physical signs over the chest were essen- 
tially unchanged She was discharged at her own request on December 23, 1938 
In March 1939, tlie patient was readmitted for fuither observation In the interim 
she had lost five and a half pounds and had continued to cough Pain in the right 
arm and hand was still present Phj'sical examination disclosed no new abnor- 
malities Eosinophiha of from 20 to 26 per cent was again observed Leukocytes 
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Case 2 Roentgenograms of the chest taken (A) on March 28, 1939, and (R) August 1, 1939 
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varied in number from 8,200 to 13,200 The opsonophagocytic test revealed diat of 25 
polymorphonuclear cells observed IS showed marked and seven showed moderate 
phagocytosis of Buicella aboitiis A skin test with Brucellergin was positive 
Chest loeptgenogiam again showed pneumonitis She was given palliative treatment 
and discharged on Apiil 1 In the ensuing six months she gained 14 pounds, and 
became largely fiee of symptoms except for occasional cough The leukocytosis and 
eosmophilia disappeaied In August, 1939 the Brucella abottus agglutination was 
positive in a titre of 1 800 The pulmonary signs observed by roentgen-ray had re- 
gressed (figure 3), and physical examination of the chest was negative 

Discussion 

Both of tliese patients had diffuse pulmonary infiltration, fever, eosino- 
phiha, and an immunologic reaction to Biucella abortus In attempting to 
establish a common etiology the diagnosis of brucellosis deserves first con- 
sideration The agglutination titre, while initially low, later rose to levels 
generally accepted as significant The positive skin test and opsonophago- 
c)d:ic index added further evidence of immune response to Brucella abortus 
These positive tests may merely indicate past infection rather than active 
brucellosis However, lacking a typical clinical picture, the diagnosis usually 
rests on immunologic evidence alone, since culture of the organisms is un- 
common In case 1 the history of long standing recurrent fever is m har- 
mony with a diagnosis of chronic brucellosis, although no known exposure 
to the organism had occurred , in case 2 exposure to infection seemed likely. 

If the assumption is correct that the disease process was caused by in- 
fection by Brucella abortus, then the syndrome of fever, pulmonary infiltra- 
tion and eosmophilia must be regarded as an unusual manifestation of 
brucellosis Pulmonary abnormalities without eosmophilia have frequently 
been reported ^ and may constitute the outstanding clinical feature of 
the disease In many of the described cases, as in our own, the roent- 
genologic evidence of pulmonary disease was more striking than were the 
•physical signs Increase m the bronchovascular markings, marked hilum in- 
filtration, and diffuse bronchopneumonic consolidation often resulting m 
extensive fibrosis have been frequently described The lesions may simulate 
those of tuberculosis Pulmonary abscess, pleural thickening and pleural 
effusions have occurred 

Eosmophilia, on the other hand, is not a usual observation m undulant 
fever In several large series ^ it was not observed Calder, Steen and 
Baker® observed eosmophilia of 5 per cent or over m one-fifth of their 
patients, but this is exceptional 

It IS of interest to consider whether our cases are related to those of 
transient pulmonary infiltration and eosmophilia first described by Loeffler ” 
in 1931 This syndrome, subsequently reported by a number of authors m 
Europe,^®' is characterized by transitory and rapidly shifting infiltra- 

tion of the lungs which usually disappears within three to eight days after a 
verj' benign clinical course with minimal symptoms and objective signs 
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Eosmophilia usually ranges between 15 and 35 per cent but has exceeded 60 
per cent m some instances A marked seasonal incidence was observed by 
Loeffler, most of the cases occurring during the summer months Although 
the exact ctiolog)' of the syndrome is in doubt, many of the cases were 
tuberculous Most authois asctibc the lesion to an allergic or “hyperergic” 
response of pulmonai} tissue to a generalized infection, although Wild and 
Loertschcr “ attributed it to migration of ascaris larvae thiough the lungs, 
and Engel points to the similar clinical picture seen in China, thought to 
be due to sensitiMty to pri\et Agglutination tests for the brucella group 
were not reported in the cases referred to above, and it is impossible, there- 
fore, to determine whether or not these organisms are concerned in tlie 
etiology of Loeffler’s syndiome Oui cases differed from his in two main 
respects the pulmonary lesion was by no means clinically insignificant, nor 
^^as It transitory in nature Neithei had any obvious evidence of allergy 
or of tuberculosis 

A final heterogeneous group of diseases is occasionally characterized by 
pneumonic infiltration and eosmophilia Dobreff and Toscheff have 
described eosinophilia of 30 to 59 per cent m a patient recovering from acute 
bronchopneumonia, and Gsell “ states that 5 per cent of all patients recovering 
from acute pulmonary infection have eosmophilia of 10 per cent or over 
Hodgkin’s disease and periarteritis nodosa are known to produce bizarre 
clinical pictures having certain features in common with our cases The 
apparent recovery of our patients tends to rule out these diagnostic possi- 
bilities Minot and Rackemann’’^ studied the incidence of respiratory ab- 
normalities m trichinosis and report a number of instances m whicli the most 
significant initial features of the disease were pulmonary m origin In our 
Case 2 negative skin tests with trichina antigen and a negative muscle 
biopsy Avere obtained In Case 1 tests were not made, since pork was rarely 
included m the dietary 

Although the usual causes of eosmophilia have been excluded m our 
cases, we are cognizant of the fact that tlie evidences of allergy often escape 
detection Whether a local tissue sensitivity to Bnicella ahoitiis or its 
products existed and ultimately resulted in an allergic or "hyperergic” pul- 
monary reaction remains a matter of speculation 

Summary 

Two patients are described who presented a conspicuously similar clinical 
picture consisting of fever, pneumonitis, eosmophilia and immune response 
to Biucella abortus Both made a good recovery The disease process is 
regarded as a manifestation of chronic brucellosis Although this etiologic 
possibility deserves first consideration, the exact cause of the s3mdromc 
remains undetermined 
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WHITHER? - 

B} Jami:s Au:\axdi:r F A C P , AVtt' Yotk, N Y 

The question which I liavc posed as the subject of my address this eve- 
ning IS on the hps oi m the hearts of millions of the population of the world 
today 

It IS ob\ious that I can ha\c no intention of addressing myself to that 
Aast audience It is rather my pin pose to suggest a searching of hearts and 
minds to our profession here in Amei ica and particularly to that portion of 
It which IS represented m the Fellowship of the American College of Physi- 
cians It w'as my thought that this Annual Convocation is especially timely 
for such introspection, inasmuch as upon this occasion a considerable body 
of young men are for the first time inducted into the pi ivileges and responsi- 
bilities of Fellow’ship in the College 

If w'e are fruitfull}' to project our thoughts along a future path, it would 
seem w ise first to indicate the point of departure Where are we today ? 

Time allow'S for only a few' obseriations 

We are in tlie full tide of a period of progress in knowledge, in science, 
and in medicine, such as history has never before known American medi- 
cine IS in the fore-front of this progress, and it is the great privilege of our 
generation to be participants in it 

Physicians engaged in research, in laboratory and clinic are constantly 
adding to our new knowledge Practitioners are eagerly engaged in tlie 
exciting effort to put this know'ledge into practical application 

More than elsew'here in tlie world, here m America the necessary tools are 
placed in our hands, in hospitals, in clinics, in laboratories, in equipment 

Educational opportunities for student and practitioner have never been 
greater, and you younger men are equipped in a mamier unthought of by 
previous generations Not only in diagnosis and treatment, but also in tlie 
prevention of disease, there have been great achievements, so that many dread 
scourges of the past are gone forever, and the fascinating prospect of the 
conquest of new similar w'orlds is ever before us 

These are a few' of the bright lights on one side of the shield What are 
some of the shadows to be detected upon the reveise? 

Although the medical profession is giving a service of a higher quality 
than ever before, although the general health of our country measured in 
terms of general morbidity and mortality has been progressively improved, 
yet, there has probably never been a time when the medical profession has 
been under more widespread criticism This anomalous situation is dis- 
heartening, and a constant source of ivonder to us 

It may be worth our w'hile to stop a moment and attempt to analyze it 

* Convocational Oration, American College of Physicians, Twenty-fiftli Annual Session, 
Boston, Mass , April 23, 1941 
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It IS my impression that m spite of the inevitable development of spe- 
cialism, which has modified the intimate personal relationship between phy- 
sician and patient of former days that, individually, the warm feeling of 
understanding and affection foi physicians as peisonal and family friends 
still persists 

It would appear that it is public feeling toward the profession as a whole 
which has changed 

In common with all other groups, we have become organized Organiza- 
tions are essentially impersonal In some unfortunate manner, our organiza- 
tion has been manoeuvered into a defensive position It is consequently felt 
that our vntues and our services of which we have always been subcon- 
sciously proud, something to be taken for granted, must now be vocalized 

Security, which nowadays appears to be more desirable than adventure, 
has become our important concern, to be mihtantly defended We physi- 
cians, who have been notoriously complacent m such matters, being so very 
busy with our immediate tasks, are now thrown into the midst of the modern 
economic maelstrom 

The character of the services we render is in dangei of being overlooked 
in the discussions over their compensation Being individualists and con- 
servative by natuie and by training, more accustomed to quietly exercise our 
privileges for the benefit of otheis than to fight for our own rights, we are 
confused 

We frankly don’t like it Yet die rent must be paid, and that is not 
always easy 

A not unimportant factor in diis situation is the more general diffusion 
of knowledge, or, at least, infoimation, concerning matters medical We 
physicians ourselves have fostered tins change Some of us can remember 
when the physician was a soit of high priest of mystery whose dogmatic 
pronouncements were delivered without explanation, to be accepted without 
question This, to some extent, may have been faith healing, but to us now 
it smacks of quackery 

Intelligent cooperation is now die accepted basis of the relationship be- 
tween physician and patient Thus, to the odier available sources of in- 
formation, the physician adds his bit to the education of the laity in matters 
of health and disease But diis engenders among our patients a feeling of 
the light to criticize as well as to gratefully accept, and thus may the unwary 
physician be hoist by his own petard 

The pi ess, the radio, and the medical advertiser carry the message still 
further and finally it reaches that guardian of a democratic people, the poli- 
tician Thus we are confronted widi the greatest of modem bugaboos. 
State medicine By this time, to be sure, enthusiasm may have outrun the 
truth but the alleged basis is, nevertheless, some sort of medical knowledge 

And ^^hy not^ In these days, when the mid-Victonan veil is withdrawn 
from all secrets, whether personal or business, and the government, becom- 
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mg increasingly paternalistic in its concern foi all of its people, reaches out 
into all other spheres of activity, why should medicine escape^ 

The ansN\cr is that it cannot, and probably should not, and the proper 
response fiom us should then be an intelligently insistent, "How^”, ratlier 
than an indignant, “Why^” 

Probably one of the most justifiable bases for ciiticisin of piesent practice 
is the comparative neglect of social and preventive medicine 

In discussing “Trends of 1^‘Iedical Education” recently, Sigerist says 
“\Vc still need, more than e^ cr, a scientific physician, well trained in labora- 
tory' and clinic But ^^c need more, a social physician who, conscious of 
developments, conscious of the social functions of medicine, considers him- 
self in the service of society 

“The bairiers between preventive and curative medicine must be broken 
down This cannot be achieved by adding a few courses to the curriculum 
A new attitude must be developed The student must become interested m 
health, not only in disease Clinical medicine must be taught differently from 
heretofore Every case must be analyzed medically and socially as to the 
factors that have made it possible, and conclusions must be drawn as to how 
to prevent similar cases m the future ” 

I think that we must concede that these words paint a fairly accurate 
picture of the present, and are a challenge to the future 

It also must be recognized that prominent among the social considerations 
are the surrounding economic conditions, and that in the search for 
security, recognition of these social and community problems is essential to 
an understanding of our present situation, and that toward that end greater 
emphasis upon the prevention and social aspects of medicine appears indicated 
I have tlius far endeavored to sketdi a few of the important factors 
which influence medical practice in America today With this background, 
I approach the mam theme of my address 
In other words, where do we go from here? 

In these confused times, no one could have the temerity to attempt a 
categorical answer to this far-reaching question It is my purpose simply to 
consider certain angles of the problem as they apply particularly to medical 
men as suggestions for thought, rather than for a definite program of 
action 

John Buchan has recently expressed something of what is in my mind 

“We are condemned to fumble in these times, for the mist is too thick to 
see far down the road But in all our uncertainty, we can have Cromwell’s 
hope, ‘ To be a Seeker is to be of the best sect next to a Finder, and such an 
one shall every faithful Seeker be at the end ” 

This is particularly true for medicine, the constant eager zest for new 
knowledge For those of us now well beyond undergraduate student days, 
we call it, Contvnmng Education 
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This IS no new idea to this College It is in fact the foundation of its 
policies, the essence of its program, tlie very reason for its existence Why 
then bother to emphasize so self-evident a fact^ It is because it may be so 
taken for granted tliat in the midst of the present changing order and con- 
fusion of ideas, we may fail to hold to the realization tliat continued learning 
IS the fundamental basis for progress in our profession 

Some of us who are older can look back and trace the subsequent careers 
of many who started with equal opportunities Analyzing the outstanding 
charactei istics of those who have achieved professional success, the capacity 
for sustained work and productive study appears paramount When a prac- 
titioner ceases to be a student, his quality begins to shrivel and finally to die 
To those of you who are younger, the opportunities today are greater 
than ever before and the College offers many of them Your election to 
fellowship IS not a decoration for accomplishment, but rather a recognition 
of your potential capacity for achievement It is a challenge, not a reward 
Recent developments in the National Defense Program, with the not un- 
likely possibilities of actual War, have materially affected the outlook of the 
medical profession We may well ask what effect they will have upon our 
plans for continuing medical education 

In common with the rest of the country, we as physicians must and will 
meet our obligations which will involve many sacrifices, but the world situa- 
tion demands that on no account should we allow ourselves to be diverted 
from our fundamental responsibility to maintain, even more than ever, a high 
quality of medical science 

In Europe, to which we owe so much of our background in culture and 
m science, the foundations of the old order are being ominously shaken 
Universities are disrupted, libraries aie being destroyed, orderly scientific 
research is at a standstill 

Together witli all otlier social forces, medical science and medical re- 
search are being diverted solely toward the desperate problem of war and 
of defense They are in a death grapple for existence with no possible con- 
structive program for the future In this country alone are orderly 
progress and independent scientific investigation possible At no time in the 
world’s history has a nation been so urgently called upon to keep aloft the 
torch of freedom and of science and in no field of endeavor is this demand 
more insistent than in medicine 

The President of the United States has said that America should be the 
arsenal for the Democracies For us it must be more than that Amer- 
ica must also be the citadel of free and independent scientific thought if the 
present is to be saved and the future assured This College is one of the 
important bastions of that citadel 

The present crisis may well tend to make continuing medical education 
more difficult, but actually it renders it even more essential Disappointments 
may a^^alt us, botli individually and collectively, but they can be overcome by 
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hard persistent edort, ^^lllch thc}' should enhance lather than discourage 
Wc cannot, must not fail to meet this challenge 

At the close of a nicinoi able addi ess, a number of years ago, one of the 
greatest and most beloied leaders in American medicine, Dr Edward Liv- 
ingston Trudeau, left us this ringing message, which has even more meaning 
today than it had then 

“Let us not, therefore,” he said, “quench the faith, nor tuni from the 
Msion, which, ^\hcthcr we o\mi it or not, we carry, as Stevenson's lantern- 
bearers their lanterns, hidden from thc outer world, and thus inspired, many 
will reach thc goal And if for most of us, our achievements must inevi- 
tably fall short of our ideals, if, when age and infirmity overtake us, ‘we come 
not within sight of the castle of our dreams, nevertheless, all will be well with 
us ’ For, as Stevenson tells us rightly, ‘to tiavel hopefully is better than to 
an ive, and the true success is in labor ’ ” 

In addition to continuing education to develop our knowledge, I would 
suggest that, in order to successfully meet the changing conditions which he 
before us, Ave need the development of our powers of adaptation 

Trained in science W'C physicians are familiar with this term as a biological 
concept Steeped in tradition, how'e\er, we have been slow to adopt it as an 
essential rule of conduct We are conservatively skeptical of radical change, 
for w'e appreciate its dangers Are w’c not in equal danger of failing to meet 
the cliallenge of changes w'hich aie already upon us and which we cannot 
Ignore^ 

Our cloistered existence, which keeps us enveloped m the effort to attain 
knowledge and to put this knowdedge into practical application, is outmoded 
and we must widen our horizon to include the larger field of social and com- 
munity responsibility 

We cannot yet see clearly just what form it will take, but it is certain 
tliat the practice of medicine of tomorrow will be quite different from that 
of today or of yesterday 

The penetrating mind of Dr George Vincent recognized this fact fifteen 
years ago 

In a brilliant address entitled “The Doctor and the Changing Order,” 
he thus expressed himself, 

“ ‘The old order changeth ' That is a law of life To this changing 
order all, even doctors, must adapt themselves ” 

‘.‘This adaptation takes place, not through large comprehensive, elaborate 
scliemes of reform but piecemeal, here and there, now and then, by happy 
chance, by trial and error, opportunistically, unconsciously ” 

“The larger the number of minds that see the trend of things the better 
the chances of gradual adjustment So studies, comparisons of experience, 
experiments, demonstrations, discussion, all play a part and are welcomed ” 
“To sum up It looks as if society means to insist upon a more efficient 
organization of medical service for all groups of people, upon distribution 
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of the costs of siclcness over large numbeis of families and individuals, and 
upon making prevention of disease a controlling purpose ” 

“Just how these ends will be gained only a very wise or a veiy foolish 
man would venture to predict One thing seems faiily ceitain, m the end 
society will have its way ” 

This is a message from the past to which we may well still give heed 
today It IS to be noted how closely Dr Vincent’s ideas of fifteen years ago 
parallel those of Prof Sigenst of today These are not isolated expressions 
of opinion, but represent contemporary thought indicating definite trends 
of tlie times We cannot ignore them We must adapt ourselves to them 
It would appear from our discussion thus far, that the mam challenge to 
our profession lies m the social and community problems which confront us 
I am reluctant to allow it to finish upon that note 
The character and influence of any group is the sum total of that pos- 
sessed by tlie individuals which compose it Faulty organization may 
hamper the possibilities for individual expression, but, by and large, no 
group can rise above the level of its individual components 

This brings us back again to individualism as a fundamental factor, and 
in this field we physicians are supposed to be shining examples My point 
IS that we, as individuals, must share m the responsibility of our profession 
as a whole I am not at all sure that the criticisms that have been leveled 
at our profession, as a group, may not have some basis in a subtle change 
which has come over the attitude of many of us as individuals 

We hear much of such watchwords of modern social progress as security, 
rights, privileges We hear all too little of tliat more fundamental require- 
ment, obligation Whatever excuse may be offered for this situation m other 
walks of life, it is not justified for a profession such as ours, which is dedi- 
cated primarily to the service of others 

There is certainly no such situation in the American College of Physi- 
cians For a number of years it has been my privilege to be closely identified 
with this College, and during that time it has been one of my mam profes- 
sional interests I know intimately not only yotir leaders, but also hundreds 
of our individual members, and I know that you are fired by high ideals and 
faithful to them in practice Altogether, you constitute a grand group of 
men measured by any standard 

The present situation cries out for aggiessive leadership Where may 

we look for it with greater confidence tlian among the members of our own 
College ? 

As a College, we have very wisely, I think, adopted the policy of taking 
no active part in the sphere of social and economic medicine But as indi- 
^ 1 uals we are also members of the general medical profession, and it is to 
you as individuals that I am now addressing myself. 

What constitutes leadership? 

It is interesting and significant that General Wavell tells us that General 
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Allenby. who w»is his pieceptoi in the art of w'ai, placed character as the 
outstanding qualification foi a military leader And General Wavell him- 
self, in a recent inteuicw’, also places the possession of character at the very 
head of the requirements essential for a successful commander. 

If this be true foi leadership m war, one of w'hose mam objects is the 
destruction of life, how much moie should it be so for medicine, which is 
dedicated to its prcsei^-ation 

I shall not attempt to define chaiactcr, but w'e all recognize it implies 
moral and spiritual qualities, as w'cll as intellectual capacity It is also es- 
sentially an individual attribute 

This brings us back to the thesis that if ive are to provide leadership, 
we must consene and develop individual character 

The present confusion in 'the w'oild is more than a clash of arms or a 
conflict of interests It is a fight to the death for basic pimciples We need 
to preserve not only our ‘Svay of life,” a phrase w'hich to me connotes too 
much of phjsical comfort and complacency, but still more, we need to pre- 
ser\e the intellectual freedom and spiritual values in life which have been 
acliievcd through centuries of conflict and w^hich w^e have inherited from 
those w'ho have gone before us 

This cannot be accomplished by waging successful wai, but rather by 
developing that inw'aid strength, our cliaracter Indeed, failing to do this, 
we may w'ell win tlie w^ar and lose the peace 

Now, this development of character and the acliievement of leadership 
cannot be acliieved by letting each day take care of itself, with no thought 
of the morrow It is no haphazard endeavor It involves constant and 
conscious effort 

We are going through times and experiences which try men’s souls The 
problems and difficulties which confront us, as a profession, are overshadowed 
by tlie Avorld crisis in which we, too, are involved In the end it will be the 
moral and spiritual qualities which will decide the issue 

Here we are, favored members of the world’s leading nation and of a 
profession ivhich appears capable of achieving more than ever before in our 
history Yet, we are confused, uncertain, frequently disappointed, and con- 
sequently often depressed In times such as these it is easy to drift from 
our moorings and to lose sight of our customary guiding beacons 

We ask for leaders to rescue us from our difficulties With our back- 
ground and potentialities, should we not rather be preparing to lead both 
ourselves and others^ 

To do this we must be freed from the entanglements of our daily routine 
and take time to think of basic principles We need to reorientate ourselves 
frequently 

How would It be if we, as a strong cohesive group of physicians, could 
make an earnest consaous effort to perfect our own characters in order to 
meet our present great responsibilities, both as physicians and as citizens ^ 
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How would it be if, in order to do that, we could make it a practice from 
time to time to withdraw from our busy engrossing lives, from the anxiety 
and the confusion about us, into the quiet of our secret inner selves and there 
each of us, with whatever spiritual assistance our particulai philosophy pro- 
vides, call it God or by any other name, regularly attempt to chart the course 
that we are following^ 

There, at intervals, quietly and alone, let us each one of himself, earnestly 
ask the solemn question, WHITHER? 
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MASKED HYPERTHYROIDISM AS A CAUSE OF HEART DIEASE 

(With Report of a Case With Long Standing Auricular Fibrillation Cured 

by Subtotal Thyroidectomy)’^ 

B) Samuel H Axerhuck, D , F A C P , New yo)k, N Y 

Although masked hyjiertliyroidism as a cause of clinical heart disease has 
received well deser\ed emphasis bj' some authors (Lahey/ Levine,* Sturgis and 
Levine '*) this subject has not received the adequate attention of internists The 
th}roid factor, o\ershadowed by the signs and symptoms of heart failure, is ex- 
tremely difficult to recogm7e, particulaily m older individuals In this older 
group of patients a diagnosis of the relatively more common arteriosclerotic 
coronary artery disease offers a ready explanatory etiology’’ for the cardiac in- 
sufficiency Its acceptance, how’ever, automatically limits the therapeutic possi- 
bilities In sharp contrast on the other hand is the opportunity for achieving a 
rapid and almost complete cure if thyroid hyperactivity can be identified as 
playing an important role in the cardiac breakdown Although generally known 
to occur, there are few’ recorded examples of the miraculous transformation from 
chronically bed-ndden states of cardiac failure to comparatively normal health 
after subtotal thyroidectomy in this type of cardiac disease 

This presentation is offered as an example of how successful even long de- 
layed subtotal thyroidectomy can be, illustrated by spontaneous resumption of 
normal sinus rhythm after operation in a patient w’ho had had uninterrupted 
auricular fibrillation for four years Furthermore, this case may serve as a text 
whereby the inherent diagnostic difficulties in this condition can be pointed out 
and the entire clinical picture reviewed 

Case Report 

W M , a 65-year-old furniture salesman, came under observation m August 1938, 
complaining of weight loss In the year past he had lost 20 pounds, with a total loss 
in four years of 40 pounds Four years before, the patient had experienced attacks 
of paroxysmal tachycardia, but examination had revealed no cardiac abnormalities 
Three and a half years previously his heart rhytlim had become permanently irregular 
and a clinical diagnosis of auricular fibrillation had been confirmed by an dectro- 
cardiogram (figure lA) His heart had continued to beat irregularly up to the present 
and he used digitalis sporadically There was no dyspnea or palpitation except upon 
rather severe exertion, such as walking up giade or up steps His appetite varied, 
but he w’as of tlie impression that his weight loss could not be explained by reduced 
food intake There was a daily bowd movement but never diarrhea He slept well 
and he could not recall excessive tliirst, sweating, weakness, nervousness or excit- 
ability 

Thirty-two years previously a routine blood Wassermann test during an insurance 
examination was reported positive For tw’o years he received mercury by injection 

* Received for publication October 24, 1940 
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and the Wasscrmann reaction became negative and stayed so Soon thereafter ulcera- 
tions appeared on the anterior and lateral surfaces of both legs In the next 30 years 
these ulcerations, disappeared and reappeared at varying intervals No method of 
tlierapj, including varied ointments ultraviolet light, or roentgen-ray was successful 
in curing the condition pcimanentl} There were no other significant previous ill- 
nesses He had been married and hail one grown daughter Tobacco and alcohol were 
used moderatcl) 

E\aniination showed a well picscivcd man with moderate but definite emaciation 
(weight 134 pounds) IIis bodih inmements w’erc deliberate and somewhat slow, and 
he discussed his sjmptoms without any undue emotional color or overtone There was 
no exophthalmos The pupils rcactctl to light and accommodation The gums were 
edentulous, and small normal tonsils were present A small nut-sized nodule was 
palpable in the neck in the site of the right lateral lobe of the thyroid gland The 
trachea was slightly dciiatcd to the left The lungs were clear A large lipoma was 
present on the back o\ er the right scapula 

The heart was not enlarged to percussion The cardiac rhytlim w'as completely 
irregular witli a lentncular rate of 100 and a radial pulse rate of 90 A systolic mur- 
mur W’as heard at the apex, and the second aortic sound w’as louder tlian die second 
pulmonic sound The sjstolic blood pressure was 120 and the diastolic 75 mm of Hg 
The liver w’as enlarged tw'o fingers below the costal margin No other significant 
abdominal findings were present The genitalia and prostate w'ere normal All peri- 
pheral pulses W’ere patent The skin ivas loose and tlim and normally moist Over 
botli lower extremities were wnde areas of superficially ulcerated weeping sores and 
scarred skin representing healed lesions A slight tremor of the extended fingers was 
present There w'as no edema anj’ivhere The neurological examination was normal 
Laboratory Data The blood count was normal The blood Wassermann reaction 
W’as negative Fluoroscopy visualized a normal cardiac silhouette The thoracic aorta 
was somew’hat elongated, and there was a prominent knob on the aortic arch The 
lungs were clear 

After the ventricular rate had been reduced to 80 and the pulse deficit to two 
with digitalis, the basal metabolic rate w'as determined The rate was plus 16 per cent 
(■4- 16) on two occasions Electrocardiogram (figure IB) showed auricular fibrilla- 
tion, depressed RT segments in die standard leads and a diphasic Ti The segment 
dianges were ascribed to die effect of digitalis 

The steady weight loss, the diyroid nodule, and the tremor of the outstretched 
fingers in combination with the auricular fibrillation, in spite of the comparatively nor- 
mal metabolic rate, suggested the diagnosis of masked hyperthyroidism with cardiac 
manifestations, and subtotal thyroidectomy wras proposed 

In anticipation of operation iodine therapy was begun Ten minims of Lugol’s 
iodine solution were given twice daily and a maintenance daily dose of three grains of 
digitalis leaf was continued The patient decided to defer operation and discontinued 
the iodine for varying periods of time, resuming it again at will He noted that his 
weight remained stationary while he took iodine The cardiac rhythm was controlled 
with digitalis but remained completely irregular The hepatomegaly disappeared 

He finally entered The Mount Sinai Hospital for operation m April 1939 The 
preoperative metabolic rate was plus 13 per cent (4- 13) and his weight was 123 pounds, 
a further loss of 11 pounds in eight months in spite of some medical therapy 

Under avertin and etliylene anesthesia a bilateral subtotal thyroidectomy was per- 
formed The tliyroid gland was found to be diffusely enlarged two and one half times 
normal size It was situated posteriorly very deep in tlie neck where it could not have 
been palpable clinically The trachea was deviated to the left 

For a few days postoperatively the patient did poorly, becoming very lethargic and 
apathetic There was disorientation at times, and the pulse became extremely weak 
Iodine was stopped, and stimulation with caffeine begun This was effective, and 
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from tliat time convalescence was progressive On the tenth postoperative day, the 
cardiac rhythm became regular with a rate of 85 (figure 1C) Digitalis was discon- 
tinued Two weeks later tlie patient left the hospital 

Examination of the removed tissue was reported as follows “On section these 
two thyroid lobes aie similar in character and made up of numeious smaller distinct 
and separate nodes which are well encapsulated, alternately hemonhagic and cellular, 
brown in color, containing a good deal of colloid and surrounded at the peiiphery by 
compressed relatively normal fleshy appearing thyroid tissue The isthmus likewise 
contains a number of these nodules. Diagnosis Macro- and microfollicular colloid 
adenoma ” 

In August 1939, four months after operation, the patient was examined 
He weighed 148 pounds, a gam of 25 pounds, since the opeiation His cardiac 
rhythm was regular with rate 88 The chronic ulcerated condition of his ex- 
tremities had healed a few weeks after his discharge from the hospital and was 
still completely healed There were no cardiac symptoms, and the patient felt 
completely normal 

In May 1940, the patient wrote from another city where he was living, “Feel- 
ing fine Weight 160 pounds Heart regular Enclosing recent picture ” 

In May 1941 he reported by mail that his heart was regular, that he was main- 
taining his weight and that he was feeling very well 

Comment 

In the case presented it is apparent that there were very few diagnostic aids 
Aside from the auricular fibrillation which one so fiequently encounters as evi- 
dence of coronary artery sclerosis in tins age gioup, the only symptom which 
suggested a thyroid element was the steady weight loss over a period of years in 
spite of definite attention to food intake Other clinical features which took on 
significance in retrospect were a very slight tremor of the extended fingers and 
a small thyroid nodule which could barely be palpated The metabolic rate was 
minimally elevated (-f- 16 per cent) and the fibrillation could be successfully 
controlled with the customary amounts of digitalis, features which were of no aid 
in establishing a diagnosis With lodotherapy there was a retardation of the 
late of weight loss but for the short period of time this drug was being adminis- 
tered no definite conclusions were warranted Each of the foregoing manifesta- 
tions alone could not be considered diagnostically significant, but in combination 
they produced a clinical syndrome that was fairly definite and that justified 
subtotal thyroidectomy 

Perhaps best proof of the eventual correctness of the diagnosis was the re- 
sponse to the surgical ablation of the thyroid gland The spontaneous restora- 
tion of normal sinus rhythm 10 days after operation could occur in no other dis- 
ease Furthermore, the great weight gam immediately after operation and the 
disappearance of all signs and symptoms of cardiac insufficiency weie additional 
proofs An unexpected benefit, the lapid and permanent healing of the chronic 
leg ulcers, may be considered a sign of the metabolic changes induced m all the 
tissues of this patient by subtotal thyroidectomy 

The Auricular Fibrillation 

The patient presented one of the most characteristic cardiac manifestations 
of masked Inperth) roidism, i e , auricular fibrillation This was maintained un- 
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intcrrnptecllv for four jeais fron\ April 1935 to May 1939 It was controlled 
casih with a\cragc doses of digitalis and was accompanied by varying degrees 
of myocardial insufficiency The arrh} thinia disappeared spontaneously 10 days 
after subtotal tin roidectomy, and the cardiac rhythm has remained normal since 
then, one \ car ago Search of the literature has failed to find mention of a simi- 
lar instance In a senes of 108 cases of auricular fibrillation in Graves’ disease 
Barker, Bohning, and Wilson * found an average duration of the arrhythmia of 
one year in the adenomatous group and 08 year in the exophthalmic group 
These authors slate that auricular fibi illation may appear before a significant ele- 
\ation of the metabolic rate occurs The)' obsen'cd spontaneous return to nor- 
mal sinus rh) thin in 53 per cent (28 cases) of the 53 who were operated upon 
Anderson '* saw 32 per cent of 75 cases operated upon develop regular sinus 
rh) thm One case m this senes had had auncular fibrillation for 20 years, but 
no indication is given in his paper whether or not his patient was included in 
the operated group Hamilton “ reports an instance of auricular fibrillation for 
12 years which, however, w’as not restored to normal sinus rhythm after thy- 
roidectoiii) 

Enistcne ' likewise observed normal sinus rhythm reestablished in one-third 
of th) roidectomized patients wnth persistent fibnllation Burch ® reports an in- 
stance of auncular fibrillation of 22 months’ duration, but his patient did not 
baA'e Graves’ disease A bibliography of similar cases may be found appended 
to his paper 

Of particular interest is the spontaneous resumption of normal rhythm after 
subtotal thyroidectomy. Now' it is generally agreed that hyperthyroidism does 
not produce degenerative myocardial changes and that in an otherwise normal 
heart Graves’ disease does not produce permanent heart muscle change 
Thomas ® in a review of this subject states “if the hyperthyroidism is successfully 
terminated by subtotal thyroidectomy and adequate postoperative treatment is 
observed, the heart will sooner or later return to the state m which it was found 
at the beginning of the hyperthyroidism, allownng only for changes which would 
have occurred in a similar length of time under other conditions ” Careful path- 
ological studies have not confirmed earlier theones about changes m thyroid 
hearts McEachem and Rake^® after an exhaustive examination of all the 
hearts of patients dying w'lth hyperthyroidism at the Johns Hopkins Hospital con- 
cluded that no pronounced pathological change is produced in the heart of hyper- 
thyroidism With the removal of a thyroid factor that had caused a change in 
the cardiac ihythm for four years in this patient, the rhythm became normal 
This would indicate quite emphatically that the thyroid factor had its effect only 
w'hen present and that it had not caused any persisting alterations Further- 
more, there is m this case the suggestion that operation offers real chance of im- 
provement in patients who have had the condition for many years and in those 
in w'hom the condition is not recognized until late 

I 

The Clinical. Picture or Masked Hyperthyroidism Associated with 

Heart Disease 

Masked hyperthyroidism as a cause of heart failure is relatively infrequent 
but, because of its amenability to therapy, extremely important to recognize 
The cardinal signs of hyperthyroidism — ^an enlarged gland, tremor and exo- 
phthalmos — are usually absent, and there is often little to suggest that the pre- 
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senting picture of congestive heart failuie with or without a cardiac arrhythmia 
has a thyroid basis It must be remembered that the clinical picture is the result 
of an atypical or extremely mild hypertliyroidism usually with adenomata, acting 
on the heart for many )fears Awareness of the existence of such cases will en- 
hance diagnostic acumen and increase the frequency with which these patients 
are identified 

The syndrome occurs most frequently in women after middle life Most 
often these individuals appear apathetic instead of hyperkinetic although there 
may be a noticeable alertness or rapidity m the manner in which they perform 
simple acts Exophthalmos is extremely rare, but an ocular stare is not uncom- 
mon The significance of the eye signs may be difficult to determine because of 
coexistent moderate to severe degrees of emaciation The emaciation is caused 
by weight loss which may have continued slowly over a period of years in spite 
of adequate food intake and restricted activity The edema resulting from heait 
failure may restore some of the body weight, but if sought for, a history of in- 
explicable but definite weight loss at some time is commonly obtainable Rarely 
IS this symptom absent Fine tremor of the extended fingers may be observed, 
but too often this sign is not present Pigmentation of the skin occurs The 
thyroid gland may be normal to palpation, perhaps with a diffuse increased hard- 
ness Diligent search will disclose small thyroid nodules m some cases Other 
symptoms frequently associated witli classical Graves’ disease such as intolerance 
to heat, flushed moist skin, diarrhea, and general nervousness are not usual The 
metabolic rate may be elevated, with figures surprisingly higher than the clinical 
impression would justify Very often, however, there is only a moderate eleva- 
tion in the metabolic rate from 10 to 20 per cent, and occasionally the metabolic 
rate is normal 

Because of the indistinct nature of the hyperthyroid symptoms and signs, the 
cardiac manifestations in masked hyperthyroidism dominate the clinical picture 
To be mentioned in passing are simple tachycardia, with or without premature 
contractions, and paroxysmal tachycardia, cardiac manifestations which so often 
characterize cases of outspoken Graves’ disease Such variations in cardiac rate 
and rhythm do not occur frequently in masked hyperthyroidism 

More common and diagnostically significant is paroxysmal or maintained 
auncular fibrillation This cardiac arrhythmia may be the only clue to the na- 
ture of the heart affection and point the way to the detection of the thyroid ele- 
ment underlying the clinical picture Another lead to the etiology of the fibril- 
lation is the great difficulty encountered in controlling the arrhythmia eithei in- 
termittently or persistently In such cases hyperthyroidism must be excluded, 
whether or not there is coexistent heai t disease of another etiology 

Dyspnea, edema, and other signs of congestive failure may occur in long 
neglected, far advanced cases, but more generally these signs are determined by 
the extent of the underlying cardiac impairment upon which the hyperthyroidism 
acts as a precipitating and intensifying component Dyspnea dissociated from 
paroxysmal arrh3thmias is not common Precordial pain may accompany the 
onset of parox)'smal fibrillation, or angina pectoris may be present independent 
of the arrh) thmia 

In some instances the heart sounds possess an overacting quality which is so 
well heard in thyroid hearts with regular rhythm Usually auscultation gives no 
special information aside from the arrhythmia although some authors describe a 
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lorcihlc, short sudden apex Ijcal, and systolic or pseudo-piesystohc apical mur- 
murs similar to those heard in active Graves’ disease Diastolic muimurs are not 
present and then absence helps to exclude frequently misdiagnosed mitral ste- 
nosis. The systolic blood pressure may be elei ated Fluoroscopic findings are 
determined b} the dumtion of the hyperth> roidism The older the case and the 
more cxtensi\c the in\ol\cmcnt b} ai tenosclerosis or other types of heart dis- 
ease, the greater the degree of cardiac enlargement Theie is no characteristic 
cardiac contour in masked hyperthyroidism The electrocardiogram confirms 
the totally irregular rhythm, but it is otherwise not remarkable 

In summary, the occurrence of auiicular fibrillation, with oi without cardiac 
failure in a middle aged patient who presents a definite degree of emaciation or 
a history of weight loss, presenting some of the clinical features enumerated 
above, should stimulate careful search for a hidden hy^perthyroidism. The 
usual signs of hyperthyroidism, stiuina, exophthalmos, tieinor or elevated meta- 
bolic rate may not exist or if present, may be of insignificant degree Organic 
heart disease of another etiology' may' coexist, but of itself is not the cause of 
the cardiac insufficiency' or arrhythmia 

The outlook for this group of cases in spite of the fact that the patients are 
older and ha\e usually had their disease for a long time is as favorable as for 
patients w’lth active hy'perthy'roidisni From the standpoint of the cardiologist 
they afford an unusual opportunity for the radical removal of the cause of heart 
disease, an opportunity as desirable as it is rare One must not be deterred by 
the apparent hopelessness of the condition in which these patients are found, or 
by the poor surgical risk they appear to present Nothing can be expected from 
medical therapy and although hazardous, surgery should be undertaken in every 
case because of the excellent hope of real improvement and often of complete 
cure (Lahey“) Of prime importance m the deteimination of the success or 
failure of the operation is the preoperative medical preparation The signs of 
myocardial insufficiency must be reduced to a minimum by the use of the usual 
cardiotherapeutic measures, i e , digitalis, diuretics, limitation of salt and fluid 
intake, rest and sedatives If an arrhythmia such as fibrillation or more rarely 
flutter exists, it must be brought under maximum control with digitalis Lugo- 
lization IS accomplished in the same way as in the now routine preoperative 
treatment of Graves’ disease Some experience is required to select the most 
beneficial time for operation, and the active cooperation of surgeon and cardiol- 
ogist produce best results Lahey suggests that the operation always should be 
performed in tw'O stages Ethylene after preliminary narcosis with avertm is a 
favorable combination of anesthetics 

These cases may pursue an individual postoperative course also If unfavor- 
able, it IS characterized by increasing apathy and preterminal coma, so different 
from the delirium and hyperactivity attending the death of a patient with obvious 
hjrperthyroidism Iodine should be discontinued after operation, and stimula- 
tion with caffeine or coramme begun when indicated 

Summary 

* 

A case of masked hyperthyroidism witli auricular fibrillation of four years’ 
duration is described Spontaneous resumption of normal sinus rhythm oc- 
curred 10 days after subtotal thyroidectomy 
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The clinical syndrome of cardiac disease associated with masked hyperthy- 
roidism IS reviewed and discussed 
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GONOCOCCUS BACTEREMIA WITH JOINT AND SKIN 
MANIFESTATIONS; A CASE REPORT-" 

By Ruth C Foster, M D , Madison, Wisconsin 

The following case is reported because it represents a syndrome character- 
ized by fever, joint pains and rash typical of certain gonococcal bacteremias 
It was undiagnosed before the laboratory isolated the organism from the blood 
stream, but it is probable that the case could have been diagnosed from the clini- 
cal course alone and proper therapy started at once Several similar cases have 
been reported by Wheeler and Cornell,® Rubenstone,^ Cabot,^ Filler,® and Keil ® 
The following case report is identical in many ways to these reported cases 

Case Report 

A 20-year-old white female was admitted to the University of Wisconsin Student 
Infirmary on December 23, 1939 because of a chief complaint of "sore joints ” She 
had felt well until December 20 when she developed multiple joint pains, stiffness, 
generalized muscle soreness and a temperature of 99 4° F The following day the 
temperature was 101° F accompanied by general malaise and increased pain involving 
the fingers, wrists, shoulders and knees 

Ihe histor> by systems revealed nothing of significance 

*Rccencd for publication Juh 21, 1941 
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Tlie pabt medical h^^to^\ was of intcicst because, following a slight cold in 
Januarj 1937, the patient ^\as hospitalized due to pain in the shoulders, wrists and 
fingers At that time the onh peitinent findings were a soft systolic muimur along 
the left sternal border disappeaimg with deep inspiration, and a rapid sedimentation 
rate Numerous electrocardiograms wcic noimal except on one occasion when the P-R 
mter\al was 0 21 second The inipicssion w’as that this may Ime been a mild rheu- 
matic fc\ei although later caidiac examinations ie\ealed no pathology Occasional 
joint pains persisted until the present illness 

The physical examination lexealed a well dc\ eloped and nourished patient not 
acutelj ill There was tenderness of the left hand, wTist and shoulder, and of the 
right knee, but no redness or swelling was pieseiit Theie were bilateral diseased 
tonsil tags The cardiac examination re^ealcd a soft blowing systolic murmur along 
the left sternal bordei similar to that heard upon pie\ious examinations The pulse 
was SS, blood pressure 120 mm Hg sjstolic and 82 mm diastolic, and the temperature 
98° F 1 he li\ er and spleen w ere not palpable The leukocj te count w'as 8,650 with 
a normal differential, the sedimentation late was 18 mm and the electrocardiogram 
was normal There was a daily febrile reaction of 99 2“ F but tlie pains rapidly 
subsided and on December 27 the patient had no complaints However, on tins date it 
was obsened that the white cell count had iisen to 13,850 with 74 per cent neutro- 
philes 

On the afternoon of December 28 there was stiffness of the joints On the 
morning of December 29, nine days after the onset of the illness, there were chills, 
"pain all over the body” and a temperature of 1042“ F The physical examination 
showed an acutely ill and uncomfortable patient witli exquisite tenderness over the 
dorsal spine and both shoulder joints The white cell count was 21,900 with 85 
per cent neutrophiles By evening the temperature started to fall At this time a few 
discrete reddish-purple maculopapular lesions about 0 3 mm in diameter appeared over 
the extensor surface of the forearms, hands, legs and chest The following morning 
these had a hyperemic base with a small vesicle in the center Several of the vesicles 
had a hemorrhagic appearance The patient then recalled having had a similar rash 
with tlie first attack of fever and joint pains, December 23, 1939 

The above symptoms subsided within 24 hours The white cell count fell to 
11,300 and there was apparent convalescence until January 4, six days after the 
exacerbation of symptoms, when there was another attack similar to that described 
abov^e A maculopapular eruption again appeared, this time on the chest, back and 
arms The lesions were identical to those noted previously A few later developed 
vesicles There was some swelling of the fingers of tlie left hand, the first occasion on 
which sw’elling was present The temperature reached 102 4“ F and the white cell 
count 24,550 

On January 8, four days after this attack, tliere were gas pains and excruciating 
pain in tlie right lower quadrant and right diest associated witli vomiting and several 
liquid stools The patient appeared very ill, obviously nauseated and m great pain 
Her temperature was 102 4“ F , the white cell count 43,450 with 93 per cent neutro- 
philes, but no physical findings suggested pathology in the chest or abdomen 

Because of tlie episode of fever, joint pains, and tlie simultaneous appearance 
of the rash described, blood cultures were taken with tlie first febrile reaction Decem- 
ber 29 These showed no growth in 24 hours but by January 4 a gram negative 
diplococcus was isolated which was later identified as die gonococcus The patient 
denied exposure to gonorrhea A pelvic examination revealed a slight urethritis but 
no pelvic pathology Smears from the urethra weie positive for gonococci, but smears 
from die cervix and vagina were negative for diis organism 

On January 8 it was felt that die diagnosis in this case was gonococcal bacteremia 
The patient was acutely ill and too nauseated to be given oral medication At 12 45 



1020 


RUTH C FOSTER 


p m she was given 3 grams of Promin mtravenously By 4 00 p m the temperature 
had dropped to 99 6° F and all gastrointestinal symptoms had subsided The follow- 
ing morning sulfanilamide grains 80 daily was started This was given for two days 
followed by 60 grains daily for three days and 40 grains daily for six days The 
temperature remained normal and the patient was fiee from all symptoms after the 
second day of medication Repeated smears and blood cultures were negative 

This individual has been followed for 18 months There has never been an 
exacerbation of her symptoms nor has she had a recuirence of the muscle pains noted 
during the two years previous to hei illness Repeated cervical, vaginal and ui ethral 
smears have been negative for the gonococcus 

Discussion 

Typically, patients with this syndrome have a remittent fever although the 
course is not so characteristic as tlie double quotidian temperature fiequently 
seen m gonococcal endocarditis This patient had a febrile reaction about eveiy 
six days (figure 1), suggesting the possibility that the fever caused a tem- 
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Fig 1 


porary sterilization of the blood stream However, sufficient blood cultures 
^^ere not taken to establish this fact 

In these cases joint pains may or may not be localized and frequently there 
IS swelling with local redness of the joints Keil ° reports tw'o cases which 
began with a sore tliroat so it is not surpnsing that the condition is frequently 
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mistaken for rheumatic fe^er Ho\\e\er. it fails to respond to salicylates and 
the electiocardiogram shows no findings characteristic of rheumatic fever This 
patient received large doses of salicylates without relief Repeated electro- 
cardiograms taken during her illness weic normal 

The skin lesion is the characteristic feature Gonococcal eruptions are 
classified as (1) Erjthemas, (2) urticaria and nodosal lesions, (3) hemorrhagic 
and bullous lesions, and (4) hyperkeratoses ’’ In 1938 Keil described five 
cases of gonococcal bacteremia without endocarditis and with a characteristic 
hemorrhagic vcsiculopustular lesion He stated that these lesions are discrete, 
are not extensive in distribution and that the} have a tendency to occur m crops, 
especially during a febrile period They start as “an erythematous macule that 
acquires a central \ esicle or pustule “ ® Not infrequently a hemorrhage occurs 
m the center of the lesion and occasionally organisms are present in the vesicle 
This case had er}'thematous lesions, many of w’hich became vesicular, a few 
later developing hemorrhagic centers The lesions appeared m crops with each 
febnle reaction 

The patient show'cd no CMdence of endocarditis nor did those cases de- 
scribed by Keil '■ Davis = has stated that m gonococcal septicemia cutaneous 
lesions usually indicate an infection of the blood stream in the absence of a 
complicating endocarditis Patients wuth a gonococcal bacteremia without endo- 
carditis have a good prognosis The course may be prolonged, m some per- 
haps for years Because of repeated denials of exposure it is impossible to state 
w'hen our patient developed her original infection It is interesting that she had 
atypical joint pains for tw’O years without a true endocarditis and that she has 
had no joint pains m the 18 months following the acute illness Whether she 
had had an old gonococcal infection with a recent exacerbation is unknown 
Frequently die local focus m these cases is never found and no history is ob- 
tained to indicate a gonococcus infection 

In this individual the response to the sulfonamides was spectacular Within 
three hours after the intravenous Promm the patient was afebnle and asymp- 
tomatic There has never been a recurrence There was delay in giving the 
drug because of the time required to isolate the organism from the blood stream 
and identify it Unfortunately, in many of these cases the organism is not iso- 
lated In the latter group it is important to recognize the syndrome of joint 
pains, fever and vesicular rash so that therapy may be instituted 

Summary 

A case of gonococcal bacteremia characterized by fever, joint manifestations 
and a vesicular dermatitis is presented and discussed The response to the 
sulfonamides was immediate 
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EDITORIAL 

LYMPHOCYTIC CHORIOMENINGITIS AS A SYSTEMIC DISEASE 


Cases presenting the clinical s 3 'ndrome later designated as lymphocytic 
choriomeningitis ^^erc first described by Wallgien (1935) under the term 
acute aseptic meningitis These cases presented the picture of an acute 
febrile infection accompanied by manifestations of meningeal irritation 
They all reco\ered after a short illness without sequelae The cerebrospinal 
fluid showed a well marked increase in lymphocytes but yielded sterile cul- 
tures Recognized conditions Avhich may cause similar reactions m tlie cere- 
brospinal fluid, such as tuberculous meningitis or poliomyelitis, could be 
excluded 

In 1935 Rivers and Scott ^ isolated from the cerebrospinal fluid of two 
such cases a filtrable virus which has since been known as the virus of lympho- 
cjtic choriomeningitis This nas quickly found to be identical with two 
strains of \irus previously isolated one by Armstrong and Lilhe (1934) 
from a monkey, the other by Traub" (1935) from a colony of white mice 
Since that time 35 cases of the disease ha\e been reported * which have been 
pro^ed to be caused by this virus These 35, however, make up less than a 
third of the cases designated as acute septic meningitis whicli have been ade- 
quately investigated Some of the otlier cases have yielded viruses antigen- 
ically different, but m many the cause could not be determined 

Although the small number of proved cases suggests that the disease 
is rare, it has been found widely distributed m the United States The 
virus has been reported from England, France and Japan and is probably 
distributed throughout the world More recent investigations indicate that 
the infection is much commoner than these figures would suggest 

The virus can be demonstrated by the inoculation of susceptible animals 
Mice and guinea pigs are most suitable, although monkeys are also susceptible 
Mild or symptomless infections can be produced in several other species, 
including dogs If cerebrospinal fluid or other infectious material is' in- 
jected mtracerebrally into mice, after an incubation period of about six days 
the mice become acutely 111, are prostrated and display clonic generalized con- 
vulsions with spasticity and hyperextension of the hind legs Most of the ' 
mice die within a day or two They show an intense infiltration of lympho- 
cytes m the meninges and choroid plexus, but there are only minimal changes 
in the brain substance They often also show interstitial pneumonia, 

1 Rivers, T M, and Scott, T F M Meningitis in man caused by a iiltrable virus. 
Science, 1935, Ixxxi, 439 

- Traub, E A filtrable virus recovered from white mice. Science, 1935, Ixxxi, 439 
“Armstrong, C R Studies on choriomeningitis and poliomyelitis, Harvey Lectures, 
1940-41, 39-56 

Farmer, T W , and Janeway, C A Infections with the virus of lymphocytic chorio- 
meningitis, Medicine, 1942, xxi, 1-63 
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plemal effusions, and focal necroses in the liver, changes which indicate the 
generalized nature of the infection The virus is present in these organs 
and in the blood Similar lesions have been described in man m a few cases 
corresponding clinically to lymphocjiiic choriomeningitis, but there has as yet 
been no autopsy reported on a human case in which the virus was positively 
identified 

Those mice which survive recover completely, become free of virus and 
are specifically immune to reinfection Mice also become immune following 
subcutaneous or mtraperitoneal inoculation, although the infection so pro- 
duced IS usually mild or symptomless Resistance to reinfection develops 
within a few days, although m this species no neutralizing antibodies have 
been demonstrated m the blood This specific immunity makes possible the 
positive identification of a newly isolated strain of virus, by demonstrating 
that the latter causes typical symptoms m normal mice, but causes no in- 
fection 111 mice which have been immunized with a known strain of lympho- 
cytic choriomeningitis virus 

There is much evidence that mice constitute the natural reservoir of the 
virus and that infection in man is acquired by contact with the secretions or 
excreta of such infected animals Traub ■’ ® has reported an extensive study 
of the disease as it developed spontaneously in a colony of white mice The 
infected mice transmitted the virus to their young m utero Young mice 
often showed symptoms of illness but usually made a clinical recovery 
Older mice rarely showed any evidences of infection The virus, however, 
continued to be present in the blood, brain and other org_^^ and was excreted 
in the nasal secretions, urine and feces throughout life Under these con- 
ditions the mice appeared to develop a tolerance for the virus rather than an 
immunity, since traumatization of the brain, for example by intracerebral 
inoculation of sterile broth, will precipitate a severe and often fatal attack of 
encephalitis 

Gray house mice are also susceptible They may carry the virus in tlieir 
blood and tissues for months without manifest illness, they may convey it 
to the young in utero ^ and they excrete it m the urine and feces Many 
naturally infected mice have been trapped Armstrong and his associates ® 
have shown that there is a close association between the natural infection in 
house mice and cases of human infection They reported capturing in- 
fected mice m the homes of five out of six cases of lymphocytic chorio- 
meningitis Farmer and Janeway ^ have reported similar observations 

Guinea pigs can be infected about equally well by subcutaneous, intra- 
peritoneal or intracerebral inoculation After two to four days they show 
evident malaise, anorexia, emaciation, prostration and respiratory distress 
Many die during the second week and show extensive visceral lesions, par- 
ticularly interstitial pneumonia, as well as I}mphocytic infiltration of the 
meninges The virus is present in the blood and tissues generally Ani- 

'■Travib, E Epidcmiologj of lymphocirtic choriomeningitis in a mouse stock observcrl 
for four jears, Jr E\ptr Med, 1939, Kix, 801 
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irals which ieco\ci qiuckl} develop lesistancc to reinfection and aflci a 
longci inten al show vii ns-neutrali/ing antibodies in their blood 

Man IS also susceptible to inoculation Lepine et al ® gave subcutaneous 
inoculations of infected mouse brain emulsion to a series of volunteers After 
an incubation peiiod of tiio to three days fevei developed, usually accom- 
panied by prostiation, malaise and general aching, clinically resembling 
“grippe” Virus -was demonstrable m the blood The fever usually lasted 
two to three weeks, but was often inteiiupled by one or two remissions In 
about half the cases meningitis then developed, and the virus could be 
isolated from the cerebrospinal fluid The others recovered without show- 
ing evidence of central nervous system involvement In both groups neu- 
tralizing antibodies later appeared in the blood The experimental in- 
fection 111 man, therefore, often runs its course without manifestations of 
meningeal involvement 

Epidemiological obseriations and immunological studies early led to the 
belief that this is also true of spontaneous human infections Patients who 
recover from the disease, after two to three months, show specific neutraliz- 
ing antibodies in their serum which may persist for several years The 
presence of such protective power is regarded as proof of recovery from the 
infection 

In 1935 Armstrong and Wooly noted neutralizing power in the serum 
of an attendant who cared for infected animals, although he gave no history 
of meningitis, and they regarded this as probably the result of a systemic 
infection Traub also reported the development under observation of anti- 
bodies in an attendant similarly engaged, who showed no clinical evidence of 
meningitis 

Since then Armstrong and Ins associates ® have reported studies of 1000 
sera from individuals without a history of any disease of the central nervous 
system, of which 10 per cent showed definite neutrahzing power Yamarat 
(quoted by Farmer and Janeway *) found 12 per cent positive among 126 
miscellaneous patients in Boston Armstrong also reported 26 per cent 
positive among 106 cases selected because of a history of recent upper res- 
piratory tract infection Direct proof of tlie occurrence of such spontaneous 
abortive cases was first brought by Armstrong and Hornibrook ^ This was 
in a laborator}^ worker who had an acute illness with fever of a week’s dura- 
tion, malaise, backache, prostration and leukopenia, but showed no sign of 
meningitis Virus was obtained from the blood Before the illness the 
blood had shown no protective power, but six weeks later it was highly active 

These observations indicate that the infection is much more common 
than has been supposed, and that a large proportion of the cases are not 
recognized because tliey are virtually symptomless or present the indistinctive 

® Lepine, P , Mollaret, P , and Kreis, B Receptivite de riiomme au virus munn de la 
clpnomeningite lymphocytaire , reproduction experimentale de la meningite lymphocytaire 
benigne, Compt rend Acad, d sci, 1937, cciv, 1846 

^ Armstrong, C R, and Hornibrook, J W Choriomeningitis virus infection without 
central nervous system manifestations, report of a case, Pub Health Rep, 1941, Ivi, 907 
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features of an ordinary “grippal” or upper respiratory infection The older 
conception of the clinical features of the disease must be changed After 
an incubation period of five to 10 days following exposure the disease starts 
abruptly with manifestations of a generalized systemic infection There is 
fever, often undulant m type, prostration, anorexia, malaise and acliing of a 
grippal type Occasionally there are symptoms of an upper respiratory in- 
fection The virus can be demonstrated in the blood which shows a leuko- 
penia and granulocytopenia In many cases, probably m a large majority, 
the fever subsides after from one to tliree weeks and the patient recovers 
completely 

In other cases, often after a brief remission, there is an abrupt recurrence 
of fever with severe general headache, backache, nausea, voniitmg, and often 
some degree of drowsiness or mental disturbance Theie are signs of menin- 
geal irritation a stiff neck, often photophobia, a positive Kernig sign and 
localized reflex disturbances, occasionally papilledema The leukocyte count 
IS normal or moderately elevated, the sedimentation rate is usually normal 
The virus usually disappears from the blood at this time, but it can be ob- 
tained from the cerebrospinal fluid The latter is clear or slightly opalescent, 
the pressure is often elevated, the protein content increased, and the cell count 
IS increased, usually from 60 to 3000 per cu mm , of which nearly all are 
lymphocytes The fluid is usually normal m all other respects After from 
one to four weeks as a rule the patient recovers completely There may be 
considerable loss of weight and weakness and convalescence may be 
protracted 

In rare instances, as in two cases reported by Findlay et al ,® there may be 
an encephalitis These cases show more profound mental disturbances, 
paralyses, gross reflex disturbances, and paresthesias or anesthesias Re- 
covery appears to follow as a rule, but there may be permanent sequelae A 
few cases probably of this nature have come to autopsy, but the identity of 
the virus was not definitely established The disease is not invariably 
benign 

The diagnosis can be established only by isolation and identification of the 
virus, or by demonstrating protective power (or other evidence of immune 
bodies) in the serum after recovery Both are cumbeisome procedures, 
possible only in well equipped laboratories It is obvious that the diagnosis 
IS rarely made or even suspected in cases showing only a systemic infection 
Smadel,” however, has perfected a complement fixation technic which should 
be very useful for such work if its reliability is confirmed A systematic 
study of cases of “influenza” and “atypical” pneumonia as well as aseptic 
meningitis would be desiiable to determine the frequence and practical im- 
portance of the disease 

spiNDiA-v, G M, Alcock, N S, and STrax, R O The virus ctiologj' of one form of 
I>mplioc\ tic meningitis, Lancet, 1936, i, 650 

“Smmih, J e, Baird, R D, and Wali, M J Complement fixation in chorio- 
nKiiingitis Proc Soc Exper Biol and Med. 1939, xl. 71 
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C/ujic^c Lc<;sous to U'cstnu Mcdicmc A Conti jbution to GeogrAphical Medicine 
from the Clinics of Peiping Union Medical College By I Snapper, M D , 
toreword b> George R Minot, Professor of Medicine, Hansard University 
380 pages, 16 X 24 5 cm Interscicnce Publishers Inc , New York 1941 Price, 
$5 50 

The occidental clinician will find in this brief ^olulne an excellent introduction to 
the many special problems encountered in the practice of clinical medicine in North 
China From the w'ards of the Peiping Union Medical College Hospital, Dr Snapper 
has chosen material co\ ering the entire range of internal medicine Of chief interest 
to tlie Western clinician is the demonstration of geographical influence upon disease 
The social and ecoiionnc em ironnient peculiar to this region likewise are sliowm to 
ha\e their influence upon the niainfestations of disease Nutritional problems pervade 
eiery clinical picture and are ably discussed here Numerous case abstracts are 
presented throughout the volume All modern technics of study are fully utilized 
Numerous original illustrations increase the value of the clinical presentations Of 
particular interest are the sections de\oted to such parasitic diseases as Kala-Azar 
and Schistosomiasis Dr Snapper has approached these subjects with an exceptionally 
broad background of clinical teaching and nnestigation The material is presented in 
a manner calculated to hold the attention of the most discriminating reader 

MSS 

Brucellosis (Vudulaut Fever) , Clinical and SubcUmcal By Harold J Harris, M D 
305 pages , 24 X 16 cm Paul B Hoeber, Inc , N Y 1941 Price, $5 50 

This book IS a concise practical treatise on brucellosis written by a practitioner 
and health officer especially for those w'hose interest lies m the management of this 
disease The author has turned to the knowledge and experience gained through his 
personal contact with tlie disease to corioborate or refute the conclusions arrived at 
through a careful review of the' literature 

Aside from a well-organized presentation and critical evaluation of diagnostic 
procedures and therapy, he has included chapters on the pathology, public health aspects 
as w'ell .as the raedico-legal side of tins disease 

This monograph evidences a thorough knowdedge of the subject presented and a 
careful evaluation of the many difficulties encountered in diagnosis and treatment 
The results of Ins personal experiences should piove of gieat value Carefully 
planned, delightfully written, well-illustrated and attractively bound, it should prove 
a w'elcome addition to tlie working library of every physician 

JAW 

Diseases of the Nads By V Pardo-Castello, M D , foreword by Howard Fox, 
M D 2nd Ed 193 pages , 14 5 X 23 5 cm Charles C Thomas, Springfield, III 
1941 Price, $3 50 

Pardo-Castello’s new' textbook on Diseases of tlie Nails is a second edition of this 
useful monograph Most of the 94 photographs are excellent and so supplement the 
text that the average reader can clearly grasp the pathologic changes winch are 
described The paper is excellent and tlie large clear type is very readable The 
fiequent use of the abused teiiii, eczema, again demonstrates the need of an authori- 

1027 


1028 


REVIEWS 


tative committee to define eczema oi replace it by some acceptable term The 
unscientific term ringworm is used too frequently in this technical text The authoi 
has omitted some acceptable facts, such as the rapid and favorable response of 
gianuloma pyogenicum to roentgen theiapy The second edition of tins monograph 
brings up to date the only English symposium on diseases of the nails and should 
serve as an excellent leference for the physician and student interested in this subject 
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COLLEGE NEWS NOTES 

Tiil Sr P\UL Sfssiok or Tiin Colllge 

Ihc 26th Annual Session of the American College of Physicians, held m St Paul, 
Minn , Api il 20-24 1924, excelled all i easonable expectations Although the gross 
attendance nas smaller than during the last four or five years, it was nevertheless 
giatifjtng when one considers the location of the meeting city with respect to the 
center of population and the attendant war conditions There w'ere in attendance 
1368 plusicians 75 medical students, 243 non-phvsician guests and 162 visiting wnves 
or daughteis of attending members, total 1848 The gross attendance from the lead- 
ing states was as follows 


klmncsota 

652 

Michigan 

66 

Illinois 

124 

Wisconsin 

66 

Pcniisyh ania 

101 

Ohio 

60 

New York 

99 

California 

45 


The onh states not represented weie Idaho and Neiada From Canada 25 were in 
attendance Puerto Rico l^Iexico and Argentina were represented 

Phvsical accommodations for the General Sessions, Panel Discussions, Climes and 
Technical Exhibits were excellent, and eierjone in attendance was able to obtain 
admittance to anj piograni in w'lnch he was interested 

The entire program was marked bj its outstanding excellence, and very few speak- 
ers W'ere absent because of the wai, altliough more than 12 per cent of the College 
membership is now on actne military duty 

At the Convocation on Wednesday evening, April 22, 302 physicians weie in- 
ducted to Fellowship, coming from 41 different states, the Medical Corps of the U S 
Army, the ^Medical Corps of the U S Navy', tlie U S Public Health Service, 2 
proiinces of Canada, from Panama and China 

The Ramsey County (Minn ) Lledical Society, as host to the College, presented 
an excellent program of entertainment on Tuesdajr evening, April 21 It is regretted 
that the attendance at this particular function ivas small owing to the fact that the 
Annual Session program was so full that many members of the College overlooked 
this special feature 

The local Ladies’ Entertainment Committee, wnth charactei istic St Paul hos- 
pitality and graciousness, entertained the 162 visiting w'omen at numerous special 
functions 

The Annual Banquet, though not largely attended this year, was a festne occa- 
sion, and the guests W’ere entertained by addresses by the President the President- 
Elect and the speaker of the evening, Dr William A O’Brien, Director of Post- 
graduate jMedical Education at the University of Minnesota, who gave many mtei- 
esting and entertaining stones connected with “Medicine and the Public ” 

The Exposition and Technical Exhibit, though somewhat reduced in scope due to 
the high standards set by the College, w'as on a high, scientific and educational scale, 
and again merited the respect and the applause of all visiting physicians 

Dr Roger I Lee, of Boston, retired as President, Dr James E Paullin, of 
Atlanta, President-Elect, was inducted to office as President, Dr Ernest E Irons, of 
Chicago, was named President-Elect for tiie coming year Dr Charles H Cocke, 
of Asheville, for many years Chairman of the Board of Governois of the College, 
w'as elected First Vice President In appreciation and lasting recognition of Dr 
Cocke’s long and faithful service as Chairman of the Board of Governors, the Board 
unanimously voted that a silver ferruled gavel, engraved appropriately, be prepared 
and presented to Dr Cocke Dr Henry R Carstens, of Detroit, for many years 
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College Go\ernor for ^Iichigan, was elected Second Vice President, and Dr A C 
Griffith, of Kansas Cit\, foi mam jears College Governor foi Missouri, was elected 
Third Vice President Dr William B Breed, Boston, was unanimously elected 
Chairman of the Board of Goxeinors and thereb> becomes e\ officio a member of the 
Board of Resients Dr Chaunce^ W Dow den, Louisville, continues as the Vice- 
Chairman of the Board of Governors 

Dr Francis G Blake New Ha\en. Dr Reginald Fit/, Boston, and Dr Charles T 
Stone Gaheston, were reelected for a term of three \ears on the Board of Regents 
Also elected to the Board of Regents was the retiring President, Dr Roger I Lee, of 
Boston, and Dr Janies F Churchill of San Diego 

Dr Robert O Brown Santa Fe, was elected Go\ernor for New Mexico, suc- 
ceeding the late Dr LeRo\ Peters Among other new' elections to the Board of 
Governors were Dr Gilbert Ste\cnson, Ancon. Governor for Panama and the 
Canal Zone, Dr Benjamin F Woherton Cedar Rapids, Governor for low^a. Dr 
Edgar Hull. New Orleans. Go^crnor for Louisiana, Dr Douglas Donald. Detroit, 
Governor for Jrichigan . Dr Ralph Kinsella, St Louis, Governer for Missouri , Dr 
Harrj T French, Hano\er Governor for New' Hampshire, and Dr Paul F Whitaker, 
Kinston Governor for North Carolina 

The personnel of new committees will be published m a succeeding issue of this 
lournal as will also the Minutes of the Board of Regents and of the Board of 
Governors 


James E Paullin, MD 

' Javifs E Paullin, M D , President-Elect, 1941-42, and President, 1942-43, 
American College of Phjsicians, born. Fort Gaines, Ga, November 3, 1881, AB, 
Mercer University, 1900, continuing as graduate student through 1901 , LL D (honor- 
ary), fiercer University, 1929, IMD , Johns Hopkins University School of Medicine, 
1905, Resident Pathologist, Rhode Island Hospital, Providence, 1905-06, Resident, 
Piedmont Hospital, 1906-07, Pathologist, Georgia State Board of Health, 1907-11, 
Associate Professor of Pathology, Atlanta College of Physicians and Surgeons, 1907- 
11, Associate Visiting Physician, Grady Hospital, 1909-13, Visiting Physician and 
Chief of the Emory University Division, Grady Hospital, Atlanta, Professor of 
Clinical Medicine, Emorj' University School of Medicine since 1915 Major, Medical 
Corps, U S Army, 1918-19, serving as Chief of Medical Service, Camp Shelby, Miss 
Former President (1913), Fulton County (Ga ) Medical Society, formerly President, 
Medical Association of Georgia, ilember and former Chairman of the Medical Sec- 
tion, Southern Medical Association, Chairman of the Medical Section (1927), Chair- 
man of the Council on Scientific Assembly (1939) and at present Member of the 
Medical Preparedness Committee, American Medical Association, former President 
(1937), American Cluneal and Climatological Society, Member of the Association of 
American Physicians, Fellow of the American College of Physicians since 1928, 
serving for several years as Regent and Chairmaji of v'arious Committees, Member 
of the Procurement and Assignment Agency, Office of Defense Health and Welfare, 
Federal Security A.dministration , Member of Sigma Nu, Phi Chi and Alpha Omega 
Alpha fraternities , Presbyterian , Member of the Capital City and Piedmont Driving 
Clubs, autlior of many papers published in the Journal of the Medical Association of 
Georgia, Southern Medical Association Journal, Journal of the American Medical 
Association, Annals of Internal Medicine, etc g^iest Professor of Medicine for one 
week at the Peter Bent Brigham Hospital in 1936 and Physician-m-Chief pro tempore 
at tlie Pratt Diagnostic Clinic of Tufts College Medical School, Boston 
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ERNtST E Irons, MD 

Ernfst E Irons ^ID, 122 S ^Iichigan Ave, Chicago, 111 Born, Council 
Bluffs, Iowa. 1877, SB Unnersity of Chicago, 1900, MD, Rush Medical College, 
Chicago, 1903, PhD, Unnersity of Chicago, 1912, Postgraduate work at the Um- 
\crsit> of Vienna, 1909-10, Fellow- m Bacteriology, University of Chicago, 1900-01, 
Assistant in Bacteriologj , same 1901-03, Internship at Presbyterian Hospital, Chi- 
cago, Assistant to Dr James B Herrick, w-idelv know-n and revered Internist and 
Cardiologist of Chicago, 1905-12 served during World War I as Lieutenant Colonel 
in the ^kledical Corps of the U S Annj , klember of the Council on Pharmacy and 
Chemistry of the American Medical Association, 1923-40, Dean, Rush Medical Col- 
lege, Chicago 1923-36 , Charter Member of the American Board of Internal Medicine 
since 1936 and Chairman of same since 19-10, Rush Professor of Medicine, University 
of Illinois ^ledical School, Attending Phjsician, Presbvterian Hospital, Fellow of 
the American College of Phjsicians since 1929, and a member of its Board of Regents 
acti\ e on its i anous Committees since 1938 , Member of the Chicago Medical Society, 
Illinois State Medical Society Association of American Physicians, American Society 
for Clinical Im estigation Central Society for Clinical Investigation, Chicago Patho- 
logical Society, American Association of Pathologists and Bacteriologists, American 
Association for Study of Rheumatic Diseases, and others, authoi of many published 
papers 


The 1942 Annuvl Business Meeting 

Ihe General Business kleeting of the American College of Physicians convened 
at St Paul, ISIinn, Thursday, Apiil 23, 1942, w-itli President Roger I Lee presiding 
and Mr E R Loveland acting as Secretary The Secretary read abstracted minutes 
of the preceding Annual Business Meeting, which were approved as read 

The Treasurer, Dr William D Stroud, presented the following report 

“The finances of the American College of Physicians are under the general 
supen ision of its Board of Regents and more specifically supervised by the Committee 
on Finance The accounts are recorded in the Executive Ofiices according to accepted 
accounting principles and audited by a Certified Public Accountant 

“1941 operations indicate a satisfactory financial situation The Endowment 
Fund on December 31, 1941, amounted to $132,586 38, the General Fund to $166,323 61, 
making the total College assets at book value $298,909 99 The net increase in capital 
for both Funds was $25,641 29 Full detailed financial statements w-ill be published 
111 an early issue of the Annals or Internal klEDiciNE for the information of all 
members 

On the recommendation of the Finance Committee and the subsequent approval 
of the Board of Regents, the budget for 1941 has been adopted, calling for an estimated 
income of $111,700 00 and estimated expenditures of $87,276 50 Respectfully sub- 
mitted by William D Stroud, Treasurer ” 

Mr E R Loveland, as Executn e Secretary, presented tlie follow-ing report 

“The Executive Secretary’s report is supplementary to the repoits of the Treasurer 
and Secretary General Much that has happened in the College has also been referred 
to in tlie address of your President 

“The past year again has been characterized by an extension of activities of the 
College and in tlie duties of the Executive Offices, but at the same time our work has 
been rendered more interesting by its diversity We have had at all times the co- 
operation and kindly aid of all the Officers, Regents and Governors I should like 
especiallv to pay tribute to the members of the various College Committees that have 



1034 


COLLEGE NEWS NOTES 


made such a contribution during the past year Members at large have little oppo 
tumty to know how much time and effort these men devote to our organization 

“During the past year the volume basis of the “Annals of Internal Medicim 
has been changed so that instead of one volume of twelve issues per year, we ai 
publishing, for the sake of convenience of indexing and filing, two volumes each < 
SIX issues A completely new and revised Directoiy of the College was published la 
Autumn and distributed to all members Earlier in 1941, 1800 copies of the Colley 
History were reprinted so that there will be an adequate supply to furnish a copy i 
every new member entering the College There have been numerous Regional Mee 
mgs conducted by College Governors for their particular states or regions, as a resu 
of which there has been an increased participation by our members in College affair 
These meetings contribute greatly to a better understanding of the objectives ar 
activities of your organization, and they will be of even greater importance i 
extending and cementing together the interests of our members in these times whe 
attendance at the Annual Sessions may become more difficult 

“The work of preparing for this meeting has been lightened by the leady assis 
ance and cooperation of President Lee, General Chairman Lepak and his efficient loci 
committees The registration totals 1848, of whom 162 are visiting women Althoug 
these are not all members of the College, the great majority are 

“We know of no other national medical society that actually has as laige a pei 
centage of its members in attendance at its annual meetings as tins College 

“We are always happy to welcome our members at the College Headquarters i 
Philadelphia It is our desire to be of service to each one of you whenever and i 
whatever way it is possible By all means, in these times, give your complete suppoi 
and interest to our American Institutions, and especially I speak for the College Ou 
American Countries and England are the last outposts of such institutions as thi 
College In Continental Europe, all such organizations have been buried with thei 
martyrs, and it behooves us to proceed with ever increasing zeal to preserve thes 
societies through this war, else there will be no chance to return to the so-callei 
‘American way of life’ when this war is over ’’ 

The Secretary General, Dr George Morris Piersol, presented the following report 

"Membershtp — Since the last Annual Session of the College we have lost b: 
death 48 Fellows, 5 Associates, or a total of 53, by resignation, 3 Fellows, 11 As 
sociates, total 14, by failure to qualify for advancement to Fellowship within thi 
maximum five->ear period prescribed by the By-Laws, 17 Associates, by delinquency 
7 Fellows and 2 Associates, total 9 The total membership mortality for the pas 
year has been 93 There have been elected to Fellow'ship 302 physicians, only a fev 
of W'hom w'ere elected directly to Fellowship because of special qualifications and out 
standing accomplishments There have been elected to Associateship 220, 1 Fellov 
has been icinstated and 1 Fellow^ dropped from the roster because his wdiereabouti 
no longer can be determined The total membership of tlie College as constitutec 
IS as follows 

4 Masters 
3,728 Fellows 
1,106 Associates 


4,838 Total 

' Life Vembershtp — 16 Fellows base become Life ^leinbers during the past jear 

making a grand total of 183, of whom 17 are deceased, leaMiig 166 on the roll at this 
time 

"Ihc .\d\i‘.or% Committee on Postgraduate Courses, with the whole-hearted co- 
oper.ition of our officers. Regents and Governors, and many of our Fellows, has 
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conducted a senes ot Postgjaduntc Courses, some during February and some as 
preineeting courses Eleven such courses were scheduled, but owing to conditions of 
wai and other influences, 5 of these courses w'crc cancelled, but the otheis w'ere highly 
successful and well attended with a registration equivalent to that of the preceding 
jear, even though some of our current couises were wuthdraw'ii The College will 
continue this important w ork, and the schedule of courses for 1942-43 will be initially 
announced in the near future The Advisory Committee on Postgraduate Courses 
during the past jear has also initiated series of Postgraduate Lectures known as 
‘Postgraduate Nights,’ for Medical Officers at one of the large naval hospitals in 
the East, and it is anticipated that this program w'lll be extended to the larger base 
Iiospitals and na^al hospitals in other parts of the country 

“Three additional research Fellowships have been awarded by the College to 
begin this coming summer or autumn ” 

Dr Piersol, turning to Piesideiit Lee and presenting him wuth an engraved, silver 
fei ruled gavel, said 

“Mr President, during the past year while you have so ably and wisely guided 
the destinies of this College you have become more than ever endeared to all who 
have had the privilege of working wuth you We are deeply appreciative of the never- 
faihng spirit of cooperation and courtesy that has marked all our association There- 
foie, on behalf of the Officers, Regents and Governors of the American College of 
Physicians, I have the honor to present you w'lth this Gavel, an enduring symbol of 
the high office you have held, as well as a token of our affection and esteem ” 

President Lee “Thank you, Mr Secretary' General It is with peculiar pleasure 
that I use this gavel for the first time m inducting the President-Elect, Dr James E 
Paulhn, into the office of President ” 

Dr Paulhn, assuming the chair “Dr Lee, members of the College, ladies and 
gentlemen To say that I am not deeply sensitive and appreciative beyond a mere 
expression of w'ords of the honor wduch you have conferred upon me by elevating 
me to this, the highest office to be given by this Association, is but a feeble method 
of telling you the emotion that I feel at this time 

“When you made me President-Elect of this organization one year ago, the 
country was not facing the situation it now does Things have changed, but with it 
there has been the growing interest and devotion of the members of the College to 
the purpose of National Defense 

“I again pledge my allegiance to the College and its membership, to do the best 
that I possibly can for the furtherance of that one objective which is foremost in the 
minds and hearts of every true, loyal American — ^the winning of this war and the 
preservation of the democratic thoughts and democratic ideals and the very things 
for which your forefathers and mine fought, bled and died That now, is our job 
Whatever it takes to accomplish that, you are willing, I am willing, all of us are 
willing to do 

“To that end I now pledge myself to you and you to me, so that it is unanimous ” 
President Paulhn called for the report of the Committee on Nominations Dr 
Edward L Bortz, Chairman of the Committee, presented the names of nominees for 
the elective offices, the Board of Regents and the Board of Governors President 
Paulhn acted upon each group individually and asked for nominations from the floor 
in accordance with provisions of the By-Laws There were no nominations from the 
floor Nominations for the various offices, by resolution regularly adopted, were 
closed and the nominees were elected by acclamation (The names of the individuals 
so elected are published elsewhere in this issue of the Annals ) 

President Paulhn requested Colonel Hugh Morgan and Dr Gorham Brigham to 
escort the President-Elect, Dr Ernest E Irons, to the rostrum This was done amid 
applause from the audience 
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Dr Irons “I am deeply appreciative of this signal honoi , and especially so when 
I lead the list of my distinguished piedecessois And as Dr Paulhn has noted, we 
are in the midst of a war — a war that we must win and shall win 

“In addition to pledging you my present efforts for the College, I also pledge tliat 
I shall do everything in my power to assist in the winning of this war Thank you ” 

On motion by Dr Thomas T Holt, seconded by many, and carried by a un- 
animous rising vote, the following resolutions were adopted 

“Be It Resolved, that the cordial and sincere thanks of the entire membership 
of the American College of Physicians be extended to our retiring President, Dr 
Roger I Lee, to the General Chairman, Dr John Lepak, to the new President, Dr 
James E Paulhn, to the chairmen and members of the St Paul committees, individ- 
ually and collectively, to Mrs Edward Goltz and her efficient Committee on Ladies’ 
Entertainment, for their faithful and courteous work in the conduct of this memorable 
Session, and 

“Be It Further Resolved, that our appreciation be extended also to those co- 
operating agencies and the University of Minnesota Medical School, the hospitals, the 
public press, the Ramsey County Medical Society, Mr Julius Perlt and the St Paul 
Association of Commerce, and the management and staff of the Hotel Lowry and the 
Hotel St Paul for their cooperation' and help, all of which has contributed so much 
to our entertainment, pleasure and comfort ” 

There being no further business the meeting adjourned 

E R Loveland, 
Executive Seci etary 

New Elections of Officers, Regents and Governors 

At the Annual Business Meeting of the American College of Physicians, Thurs- 
day, April 23, 1942, in St Paul, Minn , tlie following were elected 

Office) s 

Pi esident-Elect Ernest E lions, Chicago, 111 

Fust Vice-President Charles H Cocke, Asheville, N C 

Second Vice-Piesident Henry R Carstens, Detroit, Midi 

Third Vice-Pi esident ► A Comingo Griffith, Kansas City, Mo 

Regents 


Term Evptimg 1945 

Francis G Blake, New Haven, Conn 
James F Churdiill, San Diego, Calif 
Reginald Fitz, Boston, Mass 
Roger I Lee, Boston, Mass 
Charles T Stone, Galveston, Tex 

Govcrno) s 

Term Evpu ing 1943 

Roliert O Brown, Santa Fe New Mfxico 

T c) Ml E X pi) nig 194 1 

Gilbert M Stc\enson Ancon Ruainitc of Pan\m\ and the 

Canai Zom' 
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7 tv MI ii t pn mg 1945 


Olnci C Melsoii, Little Rock 

Arkansas 

El-nest H Falconer, San Francisco 

California (Northern) 

Benjamin F Wolverton, Cedar Rapids 

Iowa 

Edgar Hull, New Orleans 

Louisiana 

Douglas Donald, Detroit 

Michigan 

Edgar V Allen, Rochester 

Minnesota 

Ralph Kinsclla, St Louis 

Missouri 

Laurence Parsons, Reno 

Nevada 

Harrj T French, Hanover 

New Hampshire 

George H Latlirope, Neuark 

New Jersey 

Paul F Whitaker, Kinston 

North Carolina 

Julius 0 Allison, Bismarck 

North Dakota 

Alexander M Burgess, Providence 

Rhode Island 

Kenneth Lyncli, Charleston 

South Carolina 

Paul K French, Burlington 

Vermont 

Walter B Martin, Norfolk 

Virginia 

Charles E Watts, Seattle 

Washington 

Albert H Hoge, Bluefield 

West Virginia 

Hugh A Farris, St John 

Maritime Provinces 

Charles F Moffatt, ^lontreal 

Quebec 


At a meeting of the Board of Governors, Wednesday, April 22, 1942, Dr William 
B Breed, Boston, Mass, was elected Chairman of tlie Board of Governors of the 
College Dr C W Dowden, Louisville, Ky, is Vice Qiairman 


Elections to Membership, St Paul, April 19, 1942 
Elcclwns to Fellowship 
Ralph Irving Alford, Montclair, N J 

Walter Hilmar Baer, Manteno, 111 
Samuel Perkins Bailey, Brooklyn, N Y 
Lyle Andrew Baker, Hines, 111 
James Ian Baltz, Detroit Mich 
Wendell Hugh Bennett, YoungstoVvn, Ohio 
Clifford Albert Best, (MC), U S Army 
Henry Grady Bevil, Beaumont, Tex 
Samuel Blinder, New York, N Y 
Edmund Clyde Boots, Pittsburgh, Pa 
Charles Artiiur Breck, Wallingford, Conn 
Maurice Bruger, New York, N Y 
George Nelson Burger, Covington, Ky 

Joseph Bishop Cady, Lebanon, Pa 
Eugene Calvelli, Port Washington, N Y 
George Daniel Capaccio, Seattle, Wash 
John William Cass, Jr , Brookline, Mass 
Franklin Chester Cassidy, Fort Bayard, N M 
Edwin Gurney Clark, Baltimore, Md 
Paul Chester Clark, Syracuse. N Y 
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Hunt Cleveland, Anniston, Ala 
James W Colella, Johnson City, N Y 
Thomas Bartholomew Cunnane, Los Angeles, Calif 
John DePaul Cuirence, New York, N Y 
Hayden Harrison Cutler, Houston, Tex 

Earl Alfred Daugherty, Philadelphia, Pa 

John Arthur Daugherty, Hairisburg, Pa 

Bom James DeLaureal, New Orleans, La 

Preston Vine Dilts, Pittsfield, 111 

Samuel Donner, Hartford, Conn 

Ralph Lafayette Drake, Wichita, Kans 

Morns Lionel Diazin, Jackson Heights, L I , N Y 

Franklin Gessford Ebaugh, Denver, Colo 
Benjamin Madison Eis, Brooklyn, N Y 
Stanley Howard Erlenback, Rochester, N Y 
Clayton Bernard Etlindge, Washington, D C 
George Francis Evans, Claiksburg, W Va 
James Bryan Eyerly, Chicago, 111 

Theodore Richard Failmezger, Madison, N J 
Carlos Eugene Fallon, Newburgh, N Y 
Orin Jocevious Farness, Tucson, Ariz 
Robert Hanna Felix, U S P H S , Baltimore, Md 
David Irving Fertig, Hartsdale, N Y 
Edgar Minton Fetter, San Diego, Calif 
James William Finch, Hobait, Okla 
Marion Stevenson Fitchett, Norfolk, Va 
Maurice Patrick Foley, Los Angeles, Calif 
Silas Crume Fulmer, Little Rock, Ark 
Joseph John Furlong, Milwaukee, Wis 

Lawrence Bernard Gang, Huntington, W Va 
Thomas Cresson Garrett, Philadelphia, Pa 
Edwin Wilder Gates, Niagara Falls, N Y 
Fred A J Geier, Washington, D C 
William Roland Gibson, Los Angeles, Calif 
Olin Burr Gober, Temple, Tex 
Benjamin Elmer Goodrich, Dearborn, Mich 
Murraj' Eugene Goodrich, Toledo, Ohio 
Robert William Goidon, Denver, Colo 
Randolph Bryan Grmnan, Jr , Norfolk, Va 
Herman Petrus Gunnar, Chicago, III 

William Richard Hallaran, CIe\ eland, Ohio 
George Clifford Hamilton, Binghamton, N Y 
Paul Victor Hamilton, Cincinnati, Ohio 
Maurice A F Hardgro\e, Mih\aukee, Wis 
'Iinslej Randolph Harrison, Winston-Salem, N C 
Reid Russell Heffner, New Rochelle, N Y 
Leon Hughts I lethenngton, Pittsburgh, Pa 
M illiam Ro\ Hewitt. '1 ucson. An/ 
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Fold Knnnicl Hick, Oak Park, 111 
Donald Frederick Hill, Tucson, Ariz 
Horton Coiwm Hmsliaiv, Rochcstei, Minn 
Ralph Howard Homan, El Paso, Tex 
John Harlan Hornbakcr, Hagerstown, Md 
Ralph Charles Hojt, Reading, Pa 
Emry G Hjatt, Tulsa, Okla 

Harold Joseph jeghers, Boston, Mass 
Joseph Francis Jenovese, Hartford, Conn 
Walter Steen Jensen, (MC), U S Ainiy 
William ^Iichael Jermain, Milwaukee. Wis 
Edward Morgan Jones, Endicott, N Y 
Robert Harold Jones, Fairmont, W Va 
Leonaid Francis Jourdonais, Evanston, 111 

Louis Nelson Katz, Chicago, III 

Samuel Russel Kaufman, Wilkes-Barre, Pa 

Marion Reginald King, U S P H S , Springfield, Mo 

Otis Gardner King, Bluefield, W Va 

Estelle Ehzabetli Kleiber, New Brunswick, N J 

Charles John Koerth, San Antonio, Tex 

Joseph Rudolph Kriz, Toledo, Ohio 

Leo Frederick La Palm, Rochester, N Y 

Albert Theodore Leatherbarrow, Hampton Station, N B 

Edward Paul Leeper, Dallas, Tex 

Seaborn Joseph Lewis, Beaumont, Tex 

James J Lightbody, Detroit, Mich 

Chauncey Carter Maher, Chicago, 111 
Tun Joseph Manson, Chattanooga, Tenn 
Frank Baker Marsh, Salisbury, N C 
Frederick Eugene Marsh, Chattanooga, Tenn 
Ernest George McEwen, Evanston, 111 
Robert McGrath, New York, N Y 
Floyd Thomas Mclntire, San Angelo, Tex 
Frank Meyers, Buffalo, N Y 
Fred Nathan Miller, Eugene, Ore 
Ralph Bretney Miller, Boston, Mass 
Lester M Morrison, Philadelphia, Pa 
Emma Sadler Moss, New Orleans, La 
William Peter Mull, (MC), U S Navy 
Wendell Stanley Muncie, Baltimore, Md 

John Noll, Jr , Youngstown, Ohio 
Thomas Odisner Nuzum, Janesville, Wis 

Artliur Martin Olsen, Rochester, Minn 

Henry Felch Page, Philadelphia, Pa 
Robeit Clinton Page, Mount Vernon, N Y 
Franklin Bruce Peck, Indianapolis, Ind 
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George Petei Perakos, New Britain, Conn 
William Haivey Pei kins, Philadelphia, Pa 
Elbert Lapsley Persons, Durham, N C 
Aaron Robert Peskin, New York, N Y 
Helen Smclaii Pittman, Boston, Mass 
Harry William Piimakoff, Baltimore, Md 

Harold Lawrence Rakov, Kingston, N Y 
Edward Conrad Reifenstein, Jr , Syracuse, N Y 
Murray Lambert Rich, Covington, Ky 
Isidore Leon Robbins, New Orleans, La 
Donald Herbert Root, Quincy, 111 
Abraham Rudy, Boston, Mass 
Nelson G Russell, Jr, Buffalo, N. Y 

Oscar Adam Sander, Milwaukee, Wis 
John Albert Schindler, Monroe, Wis 
Curt Paul Schneider, Detroit, Mich 
Otis B Schreuder, (MC), U S Army 
John William Scott, Edmonton, Alta 
Grady Oscar Segrest, Mobile, Ala 
Joseph Haskell Shaffer, Detroit, Mich 
William Woolf Shapiro, Chicago, 111 
John Charles Sharpe, Omaha, Nebr 
Joseph Dunbar Shields, Jr , Concord, N H 
Donald Sanford Smith, Pontiac, Mich 
Opie Norris Smith, Greensboro, N C 
William Andrew Somerville, New York, N Y 
Clair Grove Spangler, Reading, Pa 
Wesley William Spink, Minneapolis, Minn 
Aaron Alfred Sprong, Sterling, Kan 
Harold Jones Starr, Chattanooga, Tenn 
Alfred Stengel, Jr , Philadelphia, Pa 
Ralph Eugene Swope, New York, N Y. 

Samuel Gale Taylor, III, Chicago, 111 
Harry Burger Thomas, York, Pa 
Harry Edward Thompson, Tucson Anz 
Richard Carmichael Tilghman, Baltimore, Md 
Warren living Titus, Glen Cove, L I , N Y 

Howard Wakefield, Chicago, 111 
Frank Bolles Wakenian, (MC), U S Army 
Albert Wicken Wallace, Miami Beach, Fla 
Robert Pulley Wallace, New York, N Y 
Janies Alexander Walsh, Peoria, 111 
Albert Gajden Ward, Jackson, Miss 
Richard Nathaniel Washburn, Rensselaer, Ind 
Walter Weissenbom, Hartford, Conn 
Merritt. Brjant Whitten, Dallas, Tex 
\yilhani Lewis Winters. Highland Park, 111 
I rancis Roman Wise, York, P.i 
Sulnei Lhner Wolpaw, Cle\ eland, Ohio 
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Lawicncc Foss Woolle\, Tow son, IMil 
FredciJck Otto Zillcsscn, Easton, Pa 

meet tans to A^^oaatcship 

Harold Herbert Aaron, New York, N Y 
Carl Richard Ahroon, Ji , Bloomington, 111 
Charles Henr} Arnientrout, Asheville, N C 
Philip Klaus Arzt, Jamestown, N D 

Gerald Seler Backenstoe, Emmaus, Pa 

Roland Wellington Banks, Yeadon, Pa 

Duncan William James Bell, Providence, R I 

Maxwell Rufus Berry, Ji , Richmond, Va 

Earl Julius Bieri, Hot Springs National Park, Aik 

Samuel Blackw-ell, Memphis, Tenn 

William Cooper Buschemcjei, Louisville, Ky 

Benjamin Burroughs Bushong, Traverse City, Mich 

Donald Clarence Campbell, Rochester, Minn 
Eugene Charles Chamberlain, Fort Lauderdale, Fla 
Donald Tillingliast Qiamberhn, Boston, Mass 
Herman Maurice Chesluk, Detroit, Mich 
William Godfrey Childress, Valhalla, N Y 
Abraham George Cohen, New York, N Y 
Samuel James Cohen, Brooklyn, N Y 

James Stuart Dal>, Trail, B C 
William Hill Bearing, Rochester, Minn 
Rurico Santiago Diaz Rivera, San Juan, P R 
William Clay Dine, Jr, Amarillo, Tex 
Henry Dolger, New York, N Y 
Charles William Dowden, Louisville, Ky 
Harold Raymond Drysdale, Rodiester, N Y 

Samuel Lawrence Ellenberg, New York, N Y 
Hugo Tristram Engelhardt, New Orleans, La 
John Paul English, Rochester, Minn 

James Brookbank Fisher, Widiita, Kan 
Ralph Gibson Fleming, Durham, N C 
Han-y Thomas Foley, II, Pittsburgh, Pa 
Roberto Francisco Azize, Arecibo, P R 

William Robert Galbreath, Jr , New Orleans, La 

Russell Arthur Garman, Jeannette, Pa 

Samuel M Gingold, Detroit, Mich 

Eddie Monroe Gordon, Jr , U S P H S , Mobile, Ala 

Richard Sigmund Gubner, Brooklyn, N Y 

James Whitney Hall, Jr , Qiicago, III 
William Marion Hall, Shreveport, La 
Ralph Omlle Hayden, St Charles, Mo 
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George Anthony Hellmutli, Chicago, 111 
Thomas Robert Heplei, Harrisburg, Pa 
Howard Eugene Heyei , Chicago, 111 
Robert Emmett Hobbs, Shenandoah, Pa 
Haiold Jennings Hoxie, Los Angeles, Calif 

William Knowlton Ishmael, Oklahoma City, Okla 

George Miller Jones, Ann Arbor, Mich 

Mennasch Kalkstein, New York, N Y 
Solomon Salkind Kauvar, Denver, Colo 
Paul Edmund Keller, (MC), U S Army 
Richard James Kilhullen, Wilkes-Barre, Pa 
Laurance Wilkie Kinsell, East Stroudsburg, Pa 
Jack D Kirshbaum, Chicago, 111 
Solomon Krell, New York, N Y 
Maurice Alexander Kugel, Miami Beach, Fla 
Franklin Arthur Kyser, Galesburg, 111 

Edwin Lever Lame, Philadelphia, Pa 
Clarence Watson LeDoux, Baltimore, Md 
Howard James Lee, Oshkosh, Wis 
Harry D Leinoff, New York, N Y 
Bernard Isaac Lidman, Norfolk, Va 
David Frank Loewen, Decatur, 111 
Alexander Leon Louria, Brooklyn, N Y 

William David Mackay, Mount Vernon, N Y 
John Edward Manley, Scranton, Pa 
Donald Feige Marion, Detroit, Mich 
Ralf Martin, Portland, Maine 
Robert Archibald Matthews, Philadelphia, Pa 
Milton John Matzner, Brooklyn, N Y 
Thomas Crooke McCleave, Jr , Oakland, Calif 
George Gordon McHardy, New Orleans, La 
Cliristophei John McLoughhn, Rochester, Minn 
Robert Lindsay McMillan, Winston-Salem, N C 
Ronald John McNamara, Charleston, W Va 
Leo Joseph Meienberg, Portland, Ore 
Paul Reims Meyer, Port Arthur, Tex. 

Raymond Everett Miller, New York, N Y 
Lawrence T Minish, Jr , Louisville, Ky 
Wilham John Mitchell, Los Angeles, Calif 
Martin Alvin Murphy, Brooklyn, N Y 

Edward Stei\art Orgain, Durham, N C 

James Earl Patterson, Buffalo, N Y 
Horace Pettit, Pliiladclphia, P.i 
Harr\ Pote, Pliiladelpliia, Pa 

I ekuid Paul Ralph, Grand Rapids, Mich 
IItiir\ Rascofl, Brookhn, N Y 



COLLCGC NEWS NOTES 


1043 


Richard Reescr, Jr , Daytona Beach, Fla 
Max Harrj Roscnblum, Steubenville, Ohio 
Abraham Isaac Rosenstcin, New York, N Y 
Cliauncc} Lake Ro\ster, Raleigh, N C 
Henr\ living Russek, XJ S P H S , Biookhn, N Y 

Martin Schacftei. Dctioit, Mich 
Eugene Mathias Schloss. Philadelphia, Pa 
George Sdiwartz, New York, N Y 
Lainont R Schweiger, Shorewood, Wis 
jMaurice ^IcLaurin Scurrj, Ann Arbor, Mich 
Louis Bernard Shapiro. ^lanteno, 111 
Edward DaMd Sherman, Sydney, N S 
Seymour Harry Sih ei s, Brooklyn, N Y 
Alfred Harvey Simmons, Harrisburg, Pa 
Howard Nellson Simpson, Springfield, Mass 
Ben Slutzky, Omaha, Nebi 
Kendrick Adelbert Smith, Rochester Minn 
Lucian Anderson Smith, Rochester, Minn 
Wilbur Anderson Smith, New York, N Y 
Cliarles Keith Stuart, London, Ont 
Stanley Richard Szymanski, Livingston, N Y 

Henry Allen Tadgell, Boston, Mass 
William Garland Talmage, Succasunna, N J 
Arthur Martin Tiber, New' York, N Y 
James Eugene Toups, New Orleans, La 

Frank Carl Val Dez, Chicago, 111 
Aloysms Vass, Springfield, 111 
Walter Lyle Voegtlin, Seattle, Wash 
Earl Stanley Vollnier, Glenside, Pa 

Leon Hugh Warren, Washington, D C 
Alton Floyd Williams, Fort Jackson, S C 
William Hays Windley, New Orleans, La 

Ellis William Young, Pittsburgh, Pa 


ScHEDULL OF EXAMINATIONS BY CERTIFYING Bo'VRDS 

Boards have announced sdiedules of then examinations as follows 


The following 

American Board of Internal Medicine 
William S Middleton, M D , Secretary 
1301 University Ave 
Madison, Wis 


Wiitten Exaimnahous October 19, 
1942, applications for admission 
must be filed before September 1, 
1942 

Otal Examinations Philadelphia, Pa, 
June, 1942, in advance of the meet- 
ing of the American Medical As- 
sociation 111 Atlantic City, N J 
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American Board of Dermatology and 
Syphilology 

C Guy Lane, M D , Secretary 
416 Marlboro St 
Boston, Mass 


American Board of Pediatrics 
C A Aldrich, MD, Secretaiy 
707 Fullerton Ave 
Chicago, 111 


American Board of Psychiatry and Neu- 
rology 

Walter Freeman, M D , Secietaiy 
1028 Connecticut Ave , N W 
Washington, D C 

American Board of Radiology 
B R Kirklin, M D , Secretary 
Mayo Clinic 
Rochester, Minn 


Wiitten Exainmattons Will be given 
in various centers November 16, 
1942, applications for admission 

, must be filed before October 6, 
1942 

Oial Examinations Cleveland, Ohio, 
January 14-lS, 1943, applications 
for admission must be filed before 
December 8, 1942 

Wiitten Examinations Locally Sep- 
tember 18, 1942 

Oial Examinations Chicago, 111, No- 
vember 2-3, 1942, in advance of 
the meeting of the American Aca- 
demy of Pediatrics, applications 
foi admission must be filed before 
July 1, 1942 

Wiittcn Examinations New York, N 
Y, December, 1942, applications 
for admission must be filed before 
October 1, 1942 

Oial Examinations Atlantic City, N 
J, June 4-6, 1942, November, 
1942 (date and place not yet 
selected) 


For further details and application forms communicate with the respective secre- 
taries 


Regional Meeting of Florida Members 

The Florida Chapter of the American College of Physicians held its Annual 
Regional Meeting in Hollywood, Florida, on April 13 The program was as follows 

1 “Clinical Management of Hocigkin’s Disease ” 

(o) Clinical Viewpoint 

W Wellington Geoige, F A C P , West Palm Beach 
(&) Radiological Viewpoint 

^ _ F K Herpel, F A C P , West Palm Beach 

2 “X-Radiation in the Treatment of Pituitary Basophilism ” 

^ Gcoigc R Crisler (Associate), Winter Park 

Gastrointestinal Lesions Simulating Angina Pectoris ” 

Paul B Welch, F A C P , Miami 

4 ‘Rtsunic on Nephrosis in Childhood ” 

J Sudler Hood (Associate), Clearwatci 

riic Chapter \ottd un.mimoush and the secrctarj was ln^tructcd to connminicate 
'Mth (he College Go\crnor for Georgia, recommending that the College be invited 
to hold Its 1913 Annual Session in Atlanta, Georgia, the general feeling being that 
tnis V ould he a proper tribute to the inconnng President, Dr James E Paulhn, of 
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Ihe Cluiptei also loted unamniousl}' to recommend through its Governoi, Dr T 
Z Cason, that the Board of Regents consider holding the Annual Session of the 
College either at a later date in the spring or at an early date m the autninn This 
action i\as recommended because of the difficult}' Floiida members experience in 
lUtciiduig the Sessions since these coinene at a time when doctors in territories de- 
pendent upon the tourist season aie unable to leaie their practices When the College 
some \cnrs ago changed the date of its Annual Sessions from February to April, 
these plusicians were helped considerably for some two years, but the tourist season 
in the south has changed, fluctuating from the later w'lnter through early spring The 
Florida Chapter felt that man\ southern states depend upon business from wniiter 
tourists and that mam others, besides those from Florida, are handicapped by holding 
the greeting in earl\ April 


Guts to Tiir Coilfgc Liurary 

Acknowledgment is made of the receipt of the following lepiints of publications 
bi members of the College 

Dr Beiijaiinn R Allison FA CP, Hewlett N V — 1 icprint, 

Dr Louis H Bauer. F A C P . Hempstead, hi Y — 1 reprints , 

Dr J Edward Berk (Associate), Philadelphia Pa — 2 lepnnts 
Dr Leon L Blum (Associate), Terre Haute, Ind — 1 reprint 
Dr Eugene P Campbell (Associate), Philadelphia, Pa — 11 reprints. 

Dr Liman B Carruthers, F A C P Miraj, S M C India — 2 reprints 
Dr Darrell C Cram Jr (Associate), Washington, D C — 1 repimt 
Dr Ining Greenfield (Associate), BrooU}m, N Y — 2 leprints, 

Dr George F Harsh (Associate), San Diego. Cahf — 5 reprints 
Dr Osw aid F Hedlej , U S P H S Bethesda, Md — 1 reprint , 

Dr Arthur A Herokl F A C P , Shreveport, La — 1 reprints. 

Dr Earl Jones, F A C P , Alexandria La —1 reprint , 

Oza J LaBarge, F A C P Major (MRC) U S Aimi — 1 lepnnt, 

Dr E^ans W Pernokis (Associate), Chicago, 111 — 1 reprint 
Dr Max Pinner FA CP New York, N Y — 2 reprints. 

Dr Samuel G Phee, F A C P , Chicago, 111 — 1 reprint 
Dr Wilham T Rainej F A C P , Fayettei die N C — 1 reprint , 

Dr William B Rawds, F A C P , New York, N Y — 1 reprint , 

Dr hlartin E Rehfuss, F A C P Ardmore, Pa — 2 reprints 
Dr Nathaniel E Reich (Associate), Brookljm N Y-^ repunts, 

Dr Horace K Richardson, F A C P , Baltimore Md — 1 i epnnt , 

Dr Rafael Rodnguez-Molina, F A C P , San Juan P R — 1 reprint , 

Dr Albert H Rowe, F A C P , Oakland, Calif — 2 repunts, 

Dr Leon Scliiff, F A C P Cincinnati Ohio — 2 reprints , 

Di Jacob J Singer, F A C P , Los Angeles, Cahf — 2 reprints , 

Di Lester D Watson (Associate), Milton, Mass — 2 reprints 


New Life Members of the College 

The following Fellows of the American College of Physicians have subscribed to 
Life Membership, and their initiation fees and Life Membership subscuptions have 
been added to the pennanent Endowment Fund of the College* 

Dr Reuben Finkelstein, Brooklyn, N Y 
Dr Arthur A Herold, Shreveport, La 
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Under the Presidency of Dr Herman O Mosenthal, F A C P , New York, N Y , 
the American Diabetes Association will hold its 2nd Annual Meeting in Atlantic City, 
N J , on June 7, 1942 The annual business meeting will be held during the morning 
and will be followed by the Presidential Address After this address there will be a 
round table discussion with Dr Mosenthal acting as Chairman, and Dr Joseph H 
Barach, F A C P , Pittsburgh, Pa , Di Edward S Dillon, F A C P , Philadelphia, Pa , 
and Dr Elliott P Joslin, F A C P , Boston, Mass , participating During the aftei - 
noon scientific session the following members of the College will present papers 

Dr Franklin B Peck, F A C P , Indianapolis, Ind — “Action of Insulin” , 

Dr Joseph T Beardwood, Jr, F A CP, Philadelphia, Pa — “The Diabetic in the 
Defense Program” , 

Dr Eaton M MacKay, F A C P , La Jolla, Calif — “Acidosife ” 


Dr Roger I Lee, F A C P , Boston, Mass , was recently made an honorary Fel- 
low of the Royal College of Physicians of England 


Dr Ralph Pemberton, F A C P , Philadelphia, Pa , addressed the Buffalo Academy 
of Medicine at Buffalo, N Y , April 8, 1942, on “Pathology and Rational Therapy of 
Chronic Arthritis” On April 23, 1942, Dr Pemberton delivered an addiess befoie 
the students of the Long Island College of Medicine, Brooklyn, N Y 


Dr Seeley G Mudd, FACP, Pasadena, Calif, has been appointed Dean of the 
University of Southern California School of Medicine, Los Angeles 


Dr Lester Neuman, FACP, Washington, D C , addressed the New Castle 
County Medical Society in Wilmington, Del , January 20, 1942 Dr Neuman spoke 
on “New Horizons in Clinical Pathology ” 


Dr George H Gehrmann, FACP, Wilmington, Del , was elected one of the 
Vice Presidents of the Dela^\are Public Health Association, at a recent meeting 


On March 20, 1942, Dr Aithur C Christie, FACP, Washington, D C, ad- 
dressed the Northwest Branch of the Chicago Medical Society The subject of Dr 
Christie s address was “What Is Being Done to Control Cancer ” 


Among the speakers at the meeting of the Central Neuropsychiatric Hospital As- 
«=ociatioii in Des Moines, Iowa, Marcli 19-20, 1942, were: 

Dr George T Harding, III, FACP, Columbus, Ohio— “Acute Problems Facing 
the Prnate Psychiatric Hospital”; 

Dr Titus H Hams, FACP, Galveston, Tex — “Psychiatry and the National 
Emergency”, 

illiam C Menninger, FACP, Topeka, Kan — “Morale and the Prnatc 
» \'cliiatnc Hospital ” 

^l^^dical Society of the State of New York recently sponsored a postgradii.ite 
MUirso on “ \rtenosclerosis and Aging for the jefterson County (X Y ) Medical 
‘ Among those who conducted the course were 



COLLEGE NEWS NOTES 


1047 


April 23 1942, Dr S Bernard Wortis, F A C P , New York, N Y — “Neuro- 
pi-jchiatric Aspects Diagnosis and Treatment”, 

^Ia> 14, 1942, Dr William Goldring, F A C P , New York, N Y — “Renal and 
Cardiac Aspcct'>, Diagnosis and Treatment”. 

Ma> 21, 1942 Dr IrMiig S Wiiglit, FA CP, New York, N Y — “Peripheral 
Vasciilai Aspects Diagno'-it. and Treatment ” 


On April 2, 1942, Dr Janies S McLester, F A C P , Birmingham, Ala , Professor 
of Medicine, Unnersity of Alabama School of Medicine, delivered the Hermann M 
Biggs Memorial Lecture .at the New York Academy of Medicine Dr McLester 
spoke on “Nutrition and the Nation at War” 


Dr Frederick W Williams (Associate), New York, N Y, uas one of the 
speakers at a sunposium on “Reduction m Mortality Due to Gangrene in the Dia- 
betic,” at a recent chnic<al meeting of the New York Diabetes Association 


Dr Tohn G ^lateer, F A C P , Detroit, Mich , spoke on “Comparative Sensitivity 
and Reliability of the Newei Lircr Function Tests and Their Relationship to Medical 
and Surgical Problems” at a meeting of the Academy of Medicine, of Cincinnati, Ohio, 
February 17, 1942 


Dr R Lomax Wells F A C P , Washington, D C , has been elected Chairman of 
the Interprofessional Conference, a new organization sponsored by the Medical So- 
ciety of the District of Columbia to discuss the mutual problems of the pharmaceutic, 
dental and nursing professions 


The ^Midwestern Section of the American Congress of Physical Therapy held its 
spring session April 6, 1942, in Iowa City, Iowa At this meeting Dr Max K New- 
man (Associate), Detroit, Mich, spoke on “Hypothermic Anesthesia in Extremity 
Surgery,” and Dr Frank H Krusen, F A C P , Rochester, Minn , spoke on “The 
Relation of Physical Therapy in War ” 


The Iowa State Medical Society held its 91st Annual Session in Des Moines, 
Iowa, April 15-17, 1942 Among the guest speakers were 

Dr John A Toomey, F A C P , Cleveland, Ohio — “Differential Diagnosis of 
Meningeal Irritations” , 

Dr Reginald Fitz, FA CP, Boston, Mass — ^“Certain Peculiarities of Gallstone 
Disease ” 


Dr Edward B Krumbhaai , F A C P , Philadelphia, Pa , delivered a public lecture 
sponsored by the College of Physicians of Philadelphia, on “Superstition and Medical 
Progress ” 


The Mary Scott Newbold Lecture of the College of Physicians of Philadelphia 
was delivered on May 6, 1942, by Dr C Sidney Burwell, F A C P , Boston, Mass 
The subject of Dr Burwell’-s lecture was “Studies of the Circulation in Congenital 
Affections of tlie Heart and Their Application to Some of the Problems of Heart 
Disease ” 
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The Philadelphia County Medical Society held its 7th Annual Postgraduate In- 
stitute in Pjii^adelphia, April 13-17, 1942 Among the local speakers at tins Sym- 
posium oiyModern Therapy were. 

Dj/T Grier Miller, F A C P — “The Significance of Nutrition in Relation to 
Nati^al Defense”, 

y' Dr G Harlan Wells, FAC P — “Diabetes Complicated by Tuberculosis”, 

Dr Charles C Wolferth, F A C P — “The Management of Coronary Disease in 
the Diabetic”, 

Dr Harrison F Flippin, F A C P — “Recent Advances in Sulfonamide Therapy” , 
Dr William G Leaman, Jr , FA CP — “The Management of the Cardiovascular 
Complications of Anemia and the Deficiency Diseases” , 

Dr Ralph Pemberton, F A C P — “Effective Organization of the Treatment of 
Arthritis ” 


At the meeting of the Tri-State Medical Association of the Carolinas and Vii- 
ginia in Greenville, N C, February 23-24, 1942, Di George R Wilkinson (As- 
sociate), Greenville, was installed as President and Dr Walter B Martin, FA CP, 
Norfolk, Va , was named a Vice President 


The American Association of Pathologists and Bacteriologists held its 42nd 
Annual Meeting in St Louis, Mo , April 2-3, 1942 Among the speakers were 

Dr Carl V Weller, FA CP, Ann Arbor, Mich — “Statistical Investigation of 
the Correlation Between Mastopathia Cystica and Mammary Cancer” , 

Dr Jacob Werne, FA CP, Jamaica, N Y — “Postmortem Evidence of Acute 
Infection in Unexpected Death of Infancy and Childhood” , 

Dr Howard T Karsner, FA CP, Cleveland, Ohio — “General Considerations of 
Functioning Tumors of Endocrine Glands”, 

Dr Ernest M Hall, FA CP, Los Angeles, Calif — “The Incidence of Rheu- 
matic Stigmas in Nonrheumatic Hearts ” 


Dr Logan Clendening, F A C P , Kansas City, Mo , spoke on “Tlie Place of 
Obstetrics in the Various Epochs of the History of Mankind,” and Di Alexander E 
Brown, F A C P , Rochester, Minn , spoke on “History and Pharmacologic Aspects 
of Chemotherapeutic Drugs,” at the 2nd American Congiess on Obstetiics and 
G\necologv held in St Louis, Mo, April 6-10, 1942 


1 he American SocicU for Plianiiacology and Expei imental Tlierapeutics lield its 
aimudl meeting m Boston, Mass , Iilarch 31-April 4^ 1942 During a symposium on 
"Morphine Problems,” Dr Harold G Wolff, F A C P , New York, N Y , spoke on 
I ntii and Its Relief bj Morphine and Related Substances,” and Dr Clifton K Him- 
melslnch (Associate), Lexington, Ky, spoke on “Present Status of Morphine Addic- 
r ^ s\mposium on “Deficiency Diseases,” Dr Norman H Jolliffe, 

^ York, N Y, presented a paper on “Vitamins in the Practice of 

Medicine,” and Dr William H Sebrcll, Jr , F A C P , Washington, D C , presented 
•I jnper on * \'itamtns in Public Health ” 


Ihc Wth Annual Meeting of the Florida Medical Association was held in IIoll\- 
' ‘ , t h , .\pril 13-15, 1942 Among the speakers were. 
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Dr James A Bi adlej , F \ C P St Pqtei sburg-, Fla — “Bed Rest in Coronary 
Thrombosis’’ , 

Dr Warien W Qinllian FA CP Coral Gables, Fla — ' Pyurias m Childhood 
'Ihcir Significance and Tieatment’' 


Di William C M.lcCalt^, F A C P , and Dr Byrl R Kirklin, F A C P , both of 
Rochester, Mum spoke on “Radiologic and Pathologic Studies of Prepyloric Ulcer,” 
at the spring meeting of the klinnesota Radiological Society held m Rochester, March 
28, 1942 


Among the speakers at the annual session of the Missoui i State ]\Iedical Associa- 
tion held 111 Kansas Cit\ Mo , April 27-29, 1942, were 

Dr Karl W Brimmer, F A C P , Washingfton, D C — “Faith, Hope and Cure- 
Alls” 

Di George R Herrmann FACP, Galveston, Te-v — “Some Medical Emer- 
gencies and Their Management”, 

Dr Russell L Haden FACP, Cleveland, Ohio — “The Differentiation of Ob- 
scure Anemia” , 

Dr IrMiie H Page (Associate), Indianapolis, Ind — “Hypertension and Its Ex- 
perimental Treatment”, 

Dr Raymond O Muether (Associate), St Louis, Mo — “Blood Banks ” 

George F Lull, FACP, Colonel (MC), U S Army, addressed the annual 
banquet meeting on "The kledical Officer in Our Wartime Army ” 


Recentlj Dr George C Owen (Associate) Oshkosh, Wis , was elected President 
and Dr Einar R Daniels (Associate), Milwaukee, Wis , Vice-President of the Wis- 
consin Trudeau Society 


Dr Jeremiah Fletcher Lutz, FACP, and Dr Francis R Wise, FACP, both 
of York, Pa, have been appointed Chairman and Co-Chairman, respectively, of the 
Emergency ^ledical Service of York and York County 


Under the Presidency of Dr Harry V Paryzek, Cleveland, Ohio, the Ohio State 
^ledical Association held its 96th Annual Session in Columbus, April 28-30, 1942 
Among the guest speakers weie 

Dr Chester S Keefer, FACP, Boston, Mass — “Chemotherapy” , 

Dr Richard H Freiberg (Associate) Ann Arbor, Mich — "Recent Trends in 
the Treatment of Rheumatoid Artliritis”, 

Leonard G Rowntree, FACP, Colonel (MRC), U S Army — “Health and 
National Defense”, 

Dr Frank H Krusen, FACP, Rochester, Minn — “Ph>sical Therapy in Gen- 
eral Practice ” 


Dr Harold I Gosline, FACP, has been appointed Medical Director of the Ring 
Sanatorium and Hospital of Arlington Heights, Mass 


Dr Reginald C Edson (Associate) recently resigned as Assistant Superintendent 
and Medical Director of the Hopemont State Tuberculosis Sanitarium and as In- 
structor in Medicine at the West Virginia University School of Medicine to accept 
the position of Assistant Directoi of Tuberculosis Control for tlie State of Con- 
necticut Dr Edson is now located at 36 Westfield Road, West Hartford 
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On January 1, 1942, Dr John Levan (Associate), Reading, Pa, was made Clue 
of the Department of Cardiology' of St Joseph’s Hospital 


Dr Joseph H Barach, F A C P , Pittsburgh, Pa , addressed the Dade Count; 
Medical Society at the Jackson Memorial Hospital on April 1, 1942, in Miami, Florida 
His subject was “Diabetes Melhtus The Most Scientifically Treated of All Diseases 


Dr Louis Faugei es Bishop, Jr , F A C P , after enlisting in the Army, has beei 
commissioned in the Medical Corps as a Major in the Army Air Forces He ha 
been assigned to Kelly Field, San Antonio, Texas 



COLLlZGi: NEWS NOTES 


1051 


OBITUARIES 

DR HARRY CATTELL FISLER 

Dr Harr} Cattell Fisler died in Jefferson Hospital on February 20, 1942 
Dr Fisler, who resided in Easton, Pa , had been an Associate of the Ameri- 
can College of Ph} sicians since 1924 

Dr Fisler received his A B and A M degrees from Lafayette College, 
and his M D degree from the University of Pennsylvania School of Medi- 
cine in 1895 

In former }ears. Dr Fisler served as Laryngologist at Easton Hospital, 
but since 1924 he devoted most of his time to pediatrics 

He was active in medical groups, having membership in the Lehigh Val- 
ley Medical Society, Northampton County Medical Society, Pennsylvania 
State Medical Society, and the American Medical Association 

Since he had a pleasing personality. Dr Fisler was admired and liked by 
his professional colleagues and fi lends, and it is with a sense of loss that we 
write of his passing 

Edward L Bortz, M D , F A C P , 
Governor for Eastern Pennsylvania 

DR ALBERT E AUSTIN 

Dr Albert Elmer Austin, Old Greenwich, Conn , Fellow of the American 
College of Physicians since 1925, died January 26, 1942, of carcinoma of the 
lung 

Dr Austin was born in Medway, Mass , in 1877 He attended the public 
schools and later entered Amherst College, where he was a member of Phi 
Beta Kappa, obtaining both his A B and A M degrees m 1899 

After a short period of teaching, he entered Jefferson Medical College 
of Philadelphia, graduating m 1905 Dr Austin began the practice of 
medicine in Medway, but soon came to Old Greenwich where he resided until 
his death 

In Greenwich Dr Austin had a notable caieer For many years he was 
the Director of Medical Service at botli the Greenwich and the Municipal 
Hospitals, the latter established largely through his efforts 

Dr Austin was Health Officer for twenty years, a member and Past 
President of the Greenwich Medical Society, member of his County, State 
and National Medical Societies, member of the Royal Society of Medicine 
in England, bank president, Repiesentative in the State Legislature for two 
terms, U S Congressman from 1938 to 1940, and during the World War, 
Regimental Surgeon of tlie 214th Engineers, 14th Division, U S Army 
Dr Austin was also a Thirty-third Degree Mason, well known and in 
great demand as an after-dinner speaker and orator on many occasions At 
the time of his death he was Consulting Internist to the Greenwich Hospital 
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His life, which was full and varied, was devoted to the seivice of otlieis 
His death has removed an able internist from the medical profession, and his 
many friends and acquaintances will feel the loss of this public-spinted 
citizen 

Charles H Turkington, M D , F A C P , 

Goveinor for Connecticut 

DR PHILIP FINKLE 

Dr Philip Finkle, of 1000 Park Avenue, New York City, died on March 
12, 1942, from coronary tlirombosis, at Miami Beach, Florida, where he 
moved last December expecting to practice medicine 

Dr Finkle was born in Hartford, Connecticut, November 2, 1894 He 
received his AB degree from Columbia Umveisity in 1916 and his M D. 
degree from the Columbia University College of Physicians and Surgeons in 
1918 Dr Finkle served his internship at tlie Mount Sinai Hospital, New 
York, between 1918 and 1920 and from 1920 to 1922 he was Admitting 
Physician to this Hospital From 1922 to 1923 he undertook postgraduate 
work at the University of California, from 1923 to 1925 he did postgraduate 
work in physiology at the University of London in London, England, and the 
Kiel and Kaiser Wilhelm Institute in Berlin Following this he did addi- 
tional postgraduate work at the Hospital of the Rockefeller Institute in New 
York Between 1926 and 1929, he was an Assistant in the Department of 
Pathology of Mount Sinai Hospital, New York He was Chief of the 
Arthritis Clinic and a member of the Laboratory Research staff of Mount 
Sinai Hospital from 1927 From 1934 until 1939 he was Associate Visiting 
Physician, Harlem Hospital, New York During 1941 he became an Officer 
of Instruction in Postgraduate Medicine, Columbia University College of 
Physicians and Surgeons 

Dr Finkle was a Fellow of tlie New York Academy of Medicine, a 
Member of the New York County Medical Society, the Medical Society of 
the State of New York, tlie Harvey Society, the American Rheumatism 
Association, the American Medical Association, a Member of the Board of 
the Dazian Foundation for Medical Research since 1937, and he had been a 
Fellow of the American College of Physiaans since 1940 
Dr Finkle is survived by one brotlier and two sisters 

Charles F Tenney, M D , F A C P , 

Governor for Eastern New York 
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ADDISON’S DISEASE: EVALUATION OF SYNTHETIC 
DESOXYCORTICOSTERONE ACETATE 
THERAPY IN 158 PATIENTS* 

By George W Thorn, F A C P , Samuel S DoRRANCE,t and Emerson 

Day,! Baltimore, Maryland 

Introduction 

The immediate and favorable response of patients with Addison's dis- 
ease to synthetic desoxycorticosterone acetate therapy is now well estab- 
lished ® The effect which treatment with desoxycorticosterone ace- 

tate will have on the life expectancy of patients with Addison’s disease can- 
not be stated at this early date, although our experience indicates that there 
has been a considerable reduction in mortality rate during the first 18 months 
of therapy 

The present report summarizes our experience with synthetic desoxy- 
corticosterone acetate therapy during the past three years In this period 
158 patients with classical signs and symptoms of Addison’s disease have 
been treated with the synthetic hormone Sixty- four patients have been 
under our direct observation in The Johns Hopkins Hospital, and 94 patients 
have been treated by physicians elsewhere The majority of these patients 
( 148) have received subcutaneous implantations of pellets of crystalline hor- 
mone * following a carefully conducted assay period m which the optimum 
daily maintenance dose of hormone was determined by means of a single daily 
intramuscular injection of hormone in oil (4 to 12 weeks) 

* Received for publication April 4, 1942 

From the Chemical Division, Department of Medicine, The Johns Hopkins University and 
Hospital This study was aided by a grant from the Committee on Research in Endocrinol- 
ogy, National Research Council 

tDazian Foundation Fellow in Medicine, Chemical Division, Department of Medicine 

:j: Emanuel Libman Fellow in Medicine, Department of Medicine 

*In all mstances we have used standardized stenle pellets of crystalline desoxycorti- 
costerone acetate weighing approximately 125 mg, which were provided through the cour- 
tesy of the Ciba Pharmaceutical Products, Ina, Summit, N J 
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In this report data relating to the age and sex of the patients, etiology of 
the disease, hormone requirement and mortality rate will be presented for the 
entire group of 158 patients More detailed observations relating to the 
course of the disease during treatment, changes m body weight, blood pres- 
sure, blood chemistry, electrocardiogram and electroencephalogram will be 
limited to the group of 64 patients who were directly under our observation 


Table I 

Etiology of Addison’s. Disease in a Group of 158 Patients 
Treated with Desoxycorticosterone Acetate 



! 

Male 

j Female j 

Total 


Total No 
of Cases 

Non- 

Tuberculous 

Total No 
of Cases 

Non- 

Tuberculous 

Number 
of Cases 

Non- 

Tuberculous 

Johns Hopkins 
Hospital 

34 

80% 

30 

77% 

64 

78% 

Other Cases 

55 

37% 

39 

64% 

94 

48% 

Total 

89 

53% 1 

1 

69 

70% 

158 

60% 


in The Johns Hopkins Hospital All cases of Addison's disease which have 
been reported previously by us ® are included in the present report 

Etiology of the Disease' For convenience the etiological factors respon- 
sible for the adrenal cortical insuflficiency in this group of patients have been 
classified as tuberculous or non-tuberculous (table 1) There appears to be 
a much lower incidence of tuberculosis of the adrenals in this group (40 per 
cent on the basis of clinical and laboratory diagnosis, 50 per cent on the 
basis of the 14 autopsy records) than has been observed previously (table 
2) Conybeare and Millis ® noted an incidence of 76 per cent of tuberculosis 

I Table II 


Etiology of Addison’s Disease — Postmortem Studies (Patients Treated with 
Desoxycorticosterone Acetate) 


Patient 

Age 

Sex 

Classification 

(Clinical and Lab Studies) 

Postmortem Findings — ^Adrenals 

J B 

52 

M 

Tuberculous 

Tuberculosis 

M B 

31 

F 

Non-T uberculous 

Atrophy 

R B 

45 

F 

Non-Tuberculous 

Atrophy 

A K. 

30 

F 

Non-Tuberculous 

Atrophy 

J L 

41 

M 

Tuberculous 

Tuberculosis 

A M 

48 

M 

Tuberculous 

Tuberculosis 

G.M 

32 

F 

Non-Tuberclilous 

Atrophy 

M iM 

27 

F 

Non-Tuberculous 

Atrophy 

S M 

SO 

M 

Tuberculous 

Tuberculosis 

S 0 

30 

M 

Tuberculous 

Tuberculosis 

^ 9 

62 

M 

Non-Tuberculous 

Atrophy 

D R 

27 

F 

Non-Tuberculous 

Atrophy 

r.s 

28 

RI 

Tuberculous 

Tuberculosis 

I T 

69 

F 

Tuberculous 

Tuberculosis 

1 


SU>IMABV 


Tuberculous — 7 
Non-Tubcrculous — 7 
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of the adrenals in a series of 29 autopsies and Rowntree and Snell ^ report 
84 per cent in a group of 31 cases (autopsy records) of Addison’s disease 
Age and Sex Approximately 80 per cent of the total number of cases in 
this series occurred in patients 20 to 50 years of age (table 3) The average 

Table III 


Age and Sex of Patients w ith Addison's Disease Treated with Desoxycorticosterone Acetate 


Age 

Miles 

Females 

Total 

0-10 

0 

0 

0 

10-20 

7 

3 

10 

' 20-30 

20 

12 

32 

30-40 

24 

22 

46 

40-50 

26 

21 

47 

50-60 

7 

9 

16 

60-70 

5 

1 

6 

70-80 

0 

1 

1 

Total 

89 (56%) 

69 (44%) 

158 


age of the male patients was 37 2 years and the average age of the female 
patients was 40 0 years, the average for the entire group of 158 patients 
being 38 4 years A comparison between the number of patients in this age 
group and the general population (chart 1) indicates that the apparent in- 


NUMBER GENERAL 



O 10 20 30 40 SO 60 70 80 

AOE IN YEARS 


Chart 1 Age of patients with Addison’s disease (1S8 cases) 
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poor condition at the time synthetic hormone therapy ivas instituted. As 
their condition subsequently improved under desoxycorticosterone acetate 
treatment, the hormone requirement decreased considerably. However, it 
often required several weeks before the minimum maintenance dose was at- 
tained. 

Although supplementary sodium chloride therapy was not required in 
order to obtain successful regulation with the synthetic hormone," it was 
used in most instances because it greatly reduced the hormone requirement 
and hence ‘the cost of therapy. For most patients this was a consideration 


Table V 

Daily Maintenance Dose of Desoxycorticosterone Acetate in Sesame Oil of 141* Patients with 

Addison’s Disease 


Daily Dose 
of Hormone 
mg. 

Number 

of 

Patients 

0-1 

0 

1-2 

53 

2-3 

20 

3-4 

8 

4-5 

48 

5-10 

8 

104“ 

4 

3.8 mg. per day, average 

141 patients 


* Assays in 17 patients were not standardized sufficiently to warrant inclusion in this table. 


which could not be neglected. However, at present, 60 patients are being 
maintained with pellets of synthetic hormone zvithout supplementary sodium 
chloride therapy. Supplementary sodium chloride therapy was best toler- 
ated when given in the form of 1 gm. enteric coated tablets, at meal time 
zvith food, a total of 3—5 gm. per day being the quantity most frequently 
used. It is undesirable to administer more than 5 gm. of supplementary 
sodium chloride therapy daily to most patients, even though well tolerated, 
since the onset of an acute infection or gastrointestinal disorder is usually 
accompanied by an inability to take the sodium chloride tablets and hence the 
patient is suddenly deprived of a large part of his therapy at a time when his 
need is greatest. A supplement of 3 gm. of sodium chloride daily was al- 
ways used when patients were being prepared for pellet implantation (vide 
infra). Sodium chloride therapy in conjunction with desoxycorticosterone 
acetate treatment is contraindicated in patients who are predisposed to edema 
formation, hypertension or circulatory .insufficiency. 

The desirability of implanting pellets of crystalline hormone was consid- 
ered after a patient had been maintained in good condition for a period of 
one month or more with daily injections of Percorten (crystalline hormone in 
sesame oil) . Pellets were implanted in 148 of the patients in this group (table 
6) after careful clinical control had permitted the daily requirement of hor- 
mone in oil to be determined accurately (table 5). In most instances it re- 
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quired at least four weeks to determine the optimum maintenance dose of 
hormone. 

Calculation of Pellet Requirement: Hho. number of pellets (Ciba; 125 
mg. each) to be implanted was calculated directly from the daily maintenance 
dose of hormone in oil, injected intramuscularly. One pellet of 125 mg.* 
was implanted for each 0.5 mg. of hormone so required by daily injection. 


Table VI 

Initial Pellet Requirement of Patients with Addison’s Disease . 



Average Number 
of Pellets 

Total Quantity 


of Crystalline 

of Hormone 

Number of 

Desoxycorticosterone 

per Patient 

Patients 

Acetate t 

(Aver.) 

00 

d.4 

820 mg. 


(Range 2-15) 

(Range 250-1875) 


* 10 patients have been treated with intramuscular injections of hormone in oil (Percorten) 
only. 

t Pellets weighed 125 mg, ± 6 mg. 


A small constant quantity of supplementary sodium chloride medication (3 
gm. daily) was administered during the period of assay. This provided a 
balancing mechanism which could be used after pellets were implanted to 
compensate for any temporary excess of hormone. Thus, in the event that 
excessive sodium chloride was retained (edema) following pellet implanta- 
tion it was possible to correct this by discontinuing a part or all of the added 
sodium chloride medication. If necessary, sodium chloride in the diet could 
also be restricted. Maintaining the sodium chloride therapy at a low dos- 
age level (3 gm. daily) permitted an appreciable increase in the quantity of 
supplementary sodium chloride at a later date, should this be desirable. In 
this way a temporary need for additional therapy might easily be met by in- 
creasing the quantity of sodium chloride therapy. This could not have been 
done had the patient been receiving large doses of sodium chloride. 

Pellets, weighing 125 mg. each, provided effective therapy in most pa- 
tients for a period of at least 12 months. The fact that pellets were no 
longer providing an adequate supply of hormone was first indicated in most 
instances by a gradual reduction in blood pressure. Later fatigue, loss of 
weight and appetite were observed. However, in most instances, as soon 
as the reduction in blood pressure was noted, without awaiting the further 
development of symptoms of adrenal insufficiency, the patient was given in- 
tramuscular injections of hormone. One injection of 2 to 5 mg. (0.4 to 
1.0 c.c.) of Percorten, twice weekly, was adequate for most patients at this 

* Standardized pellets of dcsoxycorticosteronc acetate prepared by Ciba Pharmaceutical 
Products, Inc., Summit, N. J., were used throughout these studies. The rate of absorption 
of these pellets has been shown to be 0.3 to 0.5 mg. per day per pellet. Pellets prepared in a 
different manner with a different rate of absorption should not be implanted on the basis of the 
calculation used in these studies, i.e., 1 pellet of 125 hjg. for each 0.5 mg. of Iiormone re- 
quired by daily injection. 
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time. Later daily injections of the hormone were resumed and a new assay 
was conducted. Three grams of sodium chloride daily were administered 
during this new assay period. When the maintenance hormone require- 
ment had again been ascertained, and wdien it was certain that little, if any, 
of the original pellets remained, new pellets were implanted. New pellets 
of desoxycorticosterone zverc never implanted arbitrarily at the end of one 
year, on the basis of the original assay for two reasons ; first, patients’ hor- 
mone requirement often changed considerably after a year of sustained 
therapy; secondly, in many patients at the end of 12 months, there was still 
an appreciable quantity of hormone which was being absorbed from the orig- 
inal pellets and which would have led to overdosage if supplemented by a 
full complement of new pellets. At present 61 of the patients have received 
two or more implantations (table 7). The average duration of time which 


Table VII 

Number of Implantations of Pellets of Crystalline Desoxycorticosterone Acetate 


Number of 

Implantations 

Number 

of 

Patients 

1 

148 

2 

61 

3 

12 

4 

1 

Total Number of Implantations 

222 


elapsed between the first and second implantations was 12.3 months. In most 
patients supplementary injections of hormone in oil were not required during 
the first 12 months subsequent to the initial pellet implantation. 

■ Technic of Pellet Implantation: The infrascapular region posteriorly was 
selected for pellet implantation. Strict asepsis was observed. The opera- 
tive field was prepared with iodine and alcohol and the site of incision was 
infiltrated with procaine, 1 ; 200 solution. A transverse incision 2 to 4 cm. 
in length was made a few centimeters below the inferior spine of the scapula. 
With blunt dissection a number of small pockets, 2 to 3 cm. in depth were 
prepared in the subcutaneous tissues. The opening of each pocket was held 
far enough apart by a nasal dilator to permit pellets to be dropped gently to 
the bottom of the pocket without the- use of force. This was important, 
for if the opening into the pocket were too small the fragile pellet could 
easily be crushed by the force used to insert it; furthermore, if the pocket 
were not deep enough, the pellet might be extruded subsequently through the 
incision. The wounds were closed with subcuticular stitches of fine black 
silk. It was possible to insert as many as 10 to 15 pellets through a single 
incision.® 

At present 131 of the 132 patients now alive are being treated with pel- 
lets of hormone. Of this number 60 are receiving no supplementary sodium 
chloride medication at present. Six patients in addition to desoxycorti- 
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costerone acetate treatment are receiving 3 to 6 c.c. daily of adrenal cortex 
extract (Wilson, Upjohn or Parke, Davis & Co,), Supplementary injec- 
tions of synthetic hormone in oil (Percorten, Ciba), intravenous administra- 
tion of saline and glucose solutions and large doses of adrenal cortex ex- 
tract, 5 to 10 c,c, at 4 to 8 hour intervals have been administered to many of 
these patients during the course of acute infections or in preparation for 
operative procedures. 

The sublingual administration of desoxycorticosterone acetate in propy- 
lene glycol according to the method of Anderson et ah'* has been tested in 
five -patients with Addison’s disease.^® It was shown that this method was 
effective, but not efficient (table 8). It appears that administration of hor- 

Table VIII 

Relative Effectiveness of Desoxycorticosterone Acetate Administered Subcutaneously 
(Pellets), Intramuscularly, and Sublingually 


Equivalents 


Subcutaneous implantation of pellets of crystalline 
hormone 

Intramuscular injection of hormone in oil (once 
daily) 

Sublingual administration of 

(a) Desoxycorticosterone acetate in propylene 
glycol 

(b) Solid tablets of crystalline hormone in 
glucose 


1,2 mg. daily 
2.0 mg. daily 


6.0- 8.0 mg. daily 

6.0- 8,0 mg. daily 


mone sublingually may be useful in the treatment of patients whose hormone 
requirement is small and who are able to afford the increased quantity of 
hormone required by this route of administration. Recently we have tested 
solid tablets of crystalline desoxycorticosterone acetate “Linguets” for 
sublingual administration and have found them very much more convenient 
to administer than the hormone in propylene glycol although the tablets are 
no more efficient than hormone . in propylene glycol administered sublin- 
gually. The results obtained on a comparative assay of “Linguets” and Per- 
corten are presented in chart 2. Patients receiving desoxycorticosterone 
acetate sublingually are not immune from the complications which have been 
reported in patients treated with intramuscular injections or subcutaneous 
implants of hormone. In patient M. D. edema readily developed when the 
dose of hormone, administered in propylene glycol sublingually, was in- 
creased above the minimum maintenance dose. 

Results of Therapy: The mortality rate for the entire group of 158 pa- 
tients was 15.4 per cent for a period of 1.7 years of therapy, or an annual 
mortality rate of 9.2 per cent, per year (table 9). A comparison with earlier 
reports on the life expectancy of patients with Addison’s disease before the 

■'Tablets (“Linguets") composed of desoxycorticosterone acetate (I, 2, 5 and 10 mg. 
respectively), lactose, sucrose, talcum .and gurn arabic for sublingual use were prepared by 
Cilja Pharmaceutical Products, Inc. 
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Table IX 

Mortality Rate in 158 Patients with Addison’s Disease Treated with 
Desoxycorticosterone Acetate 



Number of 

Duration of 

Number of 

Mortality 


Patients 

Therapy 

Deaths 

Rate 

Johns Hopkins Hospital. . . 

64 

1.8 yr. 

10 

16.0% 

Other Cases 

94 

1.6 yr. 

14 

14.9% 

Total 

158 

1.7 yr. 

24 

15.2% 


era of specific therapy and during the period of extract and sodium chloride 
therapy has been made (chart 3 ) . The possible role played by added sodium 
chloride therapy in the present series of cases is controlled by the mortality 
rate which was observed when combined extract and sodium chloride therapy 
were employed (44.2 per cent at the end of 1.5 years). In regard to the 
group treated with adrenal cortex extract it is only fair to state that in all 
likelihood these patients did not, for the most part, receive adequate hormone 
therapy. There is no doubt, however, that they received all of the sodium 
chloride medication which they could tolerate. Thus, the mortality rate for 
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this group more correctly represents the mortality rate for a group of pa- 
tients who received adequate sodium chloride therapy, but, for the most part, 
inadequate extract therapy. The reasons for the latter were, and still re- 
main, the high cost of adrenal cortex extract therapy and the necessity for 
frequent injections of this hormone preparation if the best clinical results 
are to be obtained. 



♦ CH. OREENE-ARCH. INT, MEO. 1937 

Chart 3. Comparative mortality rates in patients with Addison’s disease prior to and 

subsequent to use of specific therapy. 

Not only was the mortality rate greatly reduced in the group of patients 
treated with desoxycorticosterone acetate but the clinical improvement in the 
majority of patients was very striking. At this point it may be of interest 
to quote from Rowntree^ who stated prior to the use of specific hormone 
therapy: “Most patients with Addison’s disease are invalids throughout the 
course of the disease. Not more than one patient out of four or five is rehabil- 
itated even to 50 per cent of former working capacity for as long as one year, 
and not more than one in sixty is rehabilitated to the extent of 75 to 80 per 
cent of previous working capacity for five years. None of the patients in 
our series has been completely restored to health and normal strength. In 
the group of 64 patients studied in the Johns Plopkins Hospital there oc- 
curred an average gain of approximately 4 kg. during the 1.7 years of 
therapy (chart 4). There was also a corresponding rise in blood pressure 
from an average level of 100 mm. Hg systolic and 66 mm. diastolic prior to 
th.erapy to a level of 126 mrn. Hg systolic and 76 mm. diastolic at present. 
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Statistical anal3'Sis of these data indicates that the changes in all instances 
are significant.* The factor for difference between means is 4.9 in respect 
to the values for body weight, 6.3 for systolic blood pressure values, and 6.5 
for diastolic pressure values. 

A total of 31 of the 64 patients in our group, improved so markedly dur- 
ing desoxycorticosterone acetate treatment that they were fully rehabilitated 


UO 

120 


BLOOD PRESSURE 

100 

mm.Hj. 

BO 

60 

«0 

20 


Chart 4. Effect of desoxycorticosterone acetate therapy in Addison’s disease 
(Johns Hopkins Hospital — 64 patients). 

(table 10). Nineteen of these 31 patients were males. All 19 of these male 
patients are employed full time at present (table 11). Sixteen patients (25 
per cent) have been greatly improved by therapy but cannot be considered 
to have been restored completely to normal strength and activity; in five of 
These 16 patients there is a complicating disease which will prevent these 
patients from returning completely to normal health (table 10, footnote 2). 
Seven patients in the group of 64 have shown little or no improvement. In 
four of these patients there is a definite complication (table 10, footnote 3) ; 
in the remaining three there is no apparent reason for the failure of desoxy- 
corticosterone acetate therapy. The therapeutic results which were achieved 
in the outside group of patients (94) approximated closely the results which 
were obtained in the Johns Hopkins Hospital group. 

*The difference between means is significant when the value of this factor is greater 
than 2. 

See footnote to table 22. 
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Table X 


Summary of Present Status of 64* Patients with Addison’s Disease (Johns Hopkins 
Hospital) Treated with Desoxycorticosterone Acetate 



Number 

Per Cent 


Striking improvement (fully rehabilitated) 

31 



Improved — but not fully rehabilitated f 

17 


No improvement! 

6 

9 


Deaths 

10 

16 



* 62 of these patients have been treated with subcutaneously implanted pellets, 
t This group includes 3 patients with tuberculosis and 2 patients with rheumatic heart 
disease. 

JThis group includes 1 patient with tuberculosis; 1 patient with coronary infarction; 
1 patient with marked hypertension which antedated onset of Addison’s disease. 

The immediate causes of death in the 10 patients in the Hopkins group 
and in the 14 patients in the outside' group have been listed in table 12. 
Acute intercurrent infections and cardiovascular accidents account for more 
than 50 per cent of the deaths. These complications will be considered in 
some detail later. The two patients who died, from hypoglycemia represent, 
in our estimate, preventable deaths, if preparations with “carbohydrate-reg- 


Table XI 

Effect of Desoxycorticosterone Acetate Therapy on Rehabilitation of Male Patients with 

Addison’s Disease (Johns Hopkins Hospital) 


Total Number 

Number now 


of 

Employed 

Per Cent 

Male Patients 

Full time 

34 

19 

56% 


ulating” potency had been used. In neither instance was the patient able to 
afford supplementary extract therapy. 

In addition to the disturbance in carbohydrate metabolism which per- 
sisted in patients adequately treated with desoxycorticosterone acetate cer- 
tain other signs and symptoms of adrenal insufficiency also failed to respond 
to continued hormone therapy in a small proportion of the patients. Thus, 
four jDatients (approximately 6 per cent of the Johns Hopkins Hospital 


Table XII 

Immediate Causes of Death in 24 Patients with Addison’s Disease (Entire Group of 158 

Patients) 



Number 

Per Cent 

Acute intercurrent infections 

7 

29 

Cardiovascular disease 

7 

29 

Tuberculosis 

4 

17 

Hypoglycemia 

2 

8 

Discontinued therapy 

1 

4 

Unexplained 

3 

13 

Tot.\l 

24 
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group) lost weight during a prolonged period of desoxycorticosterone acetate 
treatment (2.5 years, average duration of treatment). In six of the patients 
(approximately 10 per cent) an appreciable degree of muscular weakness and 
astlieuia persisted. In three patients (approximately 5 per cent) anorexia, 
nausea, and occasionally vomiting were observed. 

Disturbances in Carbohydrate Metabolism: Recent studies have in- 
creased our understanding of the nature of the disorder in carbohydrate 
metabolism which occurs in patients with Addison’s disease. It now ap- 
pears that any or all of the following defects may be observed in these pa- 
tients : 

1. Decreased rate of absorption of glucose from the gastrointestinal tract 
(flat glucose curve). 

2. Increased utilization of carbohydrate. 

3. Impaired ability to form new carbohydrate from non-glucose sources, 
i.e., "impaired gluconeogenesis." 

4. "2” and “3" facilitate depletion of liver glycogen reserves and conse- 
■ quently predispose to hypoglycemia. 

5. Lowered threshold at which signs and symptoms of hypoglycemia be- 
come evident. 

Patients with Addison’s disease vary widely in the extent to which dis- 
turbances in carbohydrate metabolism complicate their illness. Some pa- 
tients develop hypoglycemia only during the course of intercurrent infec- 
tions, prolonged fasting, or other stresses, whereas other patients have been 
known to display signs and symptoms of hypoglycemia after a brief post- 
ponement of a meal. To detect underlying disturbances in carbohydrate 
metabolism we have tested 52 of our patients with an intravenous glucose 
tolerance test* in which the development of moderate or severe signs and 
symptoms of hypoglycemia two to three hours after the intravenous admin- 
istration of glucose signifies the presence of a rather profound disturbance 
in carbohydrate metabolism.’^^ Of the group of 52 patients tested, 39 de- 
veloped marked signs and symptoms of hypoglycemia two to three hours 
after the glucose solution had been injected intravenously (table 13). 
Twenty-six of these 39 patients had experienced similar episodes of hypo- 
glycemia, spontaneously. In 13 of the patients the positive reaction to this 
test constituted the first clinical evidence of a disturbance in carbohydrate 
metabolism. Thirteen patients in the group of 52 gave no evidence of the 
existence of any disturbance in carbohydrate metabolism by this test, and no 
history of spontaneous hypoglycemic episodes. 

* Standard Intravenous Glucose Tolerance Test. Glucose, 0.5 gm. per kg. body weight, 
is injected intravenously as a 20 per cent solution in distilled water. The rate of flow is so 
adjusted that the infusion is completed in 30 minutes. Capillary blood for sugar determina- 
tions is taken in the fasting state and at 30 minute intervals for three to four hours following 
the completion of the infusion. Urine specimens are collected at appropriate intervals and 
analyzed for sugar. 
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It is of interest to note that restoration of plasma volume, plasma elec- 
trolyte concentration and blood pressure to normal levels by means of .des- 
oxycorticosterone acetate therapy does not correct the underlyihg disturbance 
in carbohydrate metabolism. Only the gastrointestinal absorption of glu- 
cose is facilitated by synthetic hormone therapy, whereas treatment with 
adrenal/cortex extract (large doses [50 c.c.] by injection) on certain, nat- 
urally occurring, crystalline adrenal steroid compounds (cortiaosterone, de- 
hyd;rocorticosterone, 17-hydroxy-dehydrocorticosterone) pron^ptes gluco- 
n^genesis, depresses glucose utilization, increases liver glyccwen stores 

7 Table XIII V 


Incidence of Abnormal Carbohydrate Metabolism in 52 Patients with Addison’s '^jpisease 

(Johns Hopkins Hospital) \ 



Number 

of 

Patients 

V 

Per Cent 

Spontaneous hypoglycemia 

26 

SO 

Hypoglycemia induced by intra- 

venous glucose tolerance test 

39 

75 

No evidence of disturbance in 

carbohydrate metabolism 

13 

25 


and raises blood sugar levels. Unfortunately adrenal steroids with 
“carbohydrate-regulating” potency are not as yet available for clinical 
use, and adrenal cortical extract in quantity sufficient to affect carbohydrate 
metabolism significantly cannot be afforded by most patients. Thus, with 
the exception of the use of adrenal cortex extract therapy in patients in crisis, 
the treatment of hypoglycemia consists primarily in attempting to prevent its 
occurrence by the use of frequent feedings of a diet high in readily available 
carbohydrate content. 

Treatment of Adrenal Crisis: In most instances intercurrent infections 
were responsible for the precipitation of adrenal crises in patients treated 
with desoxycorticosterone acetate. In a few patients the development of 
hypoglycemia, spontaneously, acted as the exciting factor. Of all infec- 
tions, those due to streptococcus appeared to be the most frequent and most 
severe. Because of the rapidity with which crisis is precipitated during the 
onset of acute respiratory infections, treatment must be instituted im- 
mediately, if possible. The use of sulfadiazine is of great aid in the treat- 
ment of streptococcus infections in patients with Addison’s disease.^^ 

The aims of therapy in patients in crisis or in impending crisis may be 
summarized as follows : 

1. Support of plasma volume and blood pressure by 

(u) Intravenous infusion of sodium chloride (0.9 per cent solution) and 
dextrose (5 to 10 per cent solution). 

(b) AqueoiLs adrenal cortex extract (intravenously and subcutaneously) in 
large quantities. 
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(c) Synthetic desoxycorticosterone acetate in oil (intramuscularly) to sup- 
plement maintenance dose. 

(d) Epinephrine in oil (0.5 c.c.) intramuscularly if systolic blood pressure 

falls below 90 mm. Hg. 

2. Prevention of hypoglycemia. 

(a) Infusions of dextrose (see 1 a). 

(b) Frequent feedings of readily available carbohydrate as soon as tolerated 

(c) Large quantities of adrenal cortex extract (lb). 

3. Antibacterial chemotherapy whenever indicated. 

4. Plasma and whole blood transfusions are not recommended as routine 
procedures. 

Suggested Outline of Therapy: 1. The patient is placed in a warm bed 
with adequate blankets and is immediately given an intravenous infusion of 
IjOOO to 1,500 c.c. of sodium chloride 0.9 per cent and glucose 5 to 10 per 
cent. This is repeated in 12 hours and is given subsequently at least once 
daily until the temperature has reached normal or until the patient is taking 
fluids and eating well. 

2. Twenty-five c.c. of aqueous adrenal cortex extract are added to the 
infusion and in addition 10 c.c. of extract are injected subcutaneously. The 
subcutaneous injection of 5-10 c.c. of aqueous extract (Wilson, Upjohn or 
Parke, Davis) is repeated every two to four hours until fever subsides, then 
every four to eight hours until the patient is eating well. 

3. Twenty milligrams of desoxycorticosterone acetate in oil are injected 
intramuscularly in divided doses immediately ; and thereafter 5 to 10 mg. are 
given once daily depending upon blood pressure, quantity of saline solu- 
tion which has been administered, appearance of excessive fluid retention, 
etL ' - 

'4. One c.c. of epinephrine in oil injected intramuscularly is indicated if 
the level of systolic blood pressure falls below 90 mm. Hg. 

5. Blood pressure determinations are made at intervals of one to two 
hours, day and night. Small quantities of fruit juice with added lactose, or 
ginger ale, are given at frequent intervals if tolerated. Since 1,500 c.c. of 
saline and dextrose solution are given intravenously at 8 to 12 hour intervals, 
additional fluid or sodium chloride by mouth is not essential during the first 
24 hours of treatment. A fall in blood pressure without signs of excessive 
sodium chloride and water retention is a definite indication for increasing the 
infusions of sodium chloride and for giving additional desoxycorticosterone 
acetate intramuscularly (5 to 10 mg.). A fall in blood pressure in the 
presence of excessive sodium chloride and water retention is a definite in- 
dication for reducing the number of infusions, for discontinuing the desoxy- 
corticosterone acetate therapy and for increasing the quantity of adrenal 
cortex extract, i.e., 10 c.c. every hour. At this time a plasma transfusion 
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should he seriously considered. Our experience with the unfavorable reaction 
of patients with Addison’s disease to whole blood transfusions suggests that 
this therapeutic procedure should be withheld unless other measures fail. 

As a precautionary measure we urge that all patients with Addison’s dis- 
ease keep on hand at all times or have immediate access to the following: 

Emergency Kit: 

1. 1000 c.c. of 0.9 per cent NaCl and 5 to 10 per cent glucose solution for 
intravenous administration. 

2. Sulfadiazine tablets. 

3. Adrenal cortex extract, 50 c.c. (Wilson, Upjohn, Parke-Davi.s). 

4. Synthetic desoxycorticosterone acetate in oil, 10 c.c. (Percorten, Ciba; 
Cortate, Schering; Doca, Hotfmann-LaRoche). 

Complications Which May Arise During Desoxycorticosterone Acetate 
Therapy. 

1. Non-specific: Hypoglycemia occurs not infrequently in patients treated 
with desoxycorticosterone acetate alone. This complication has already been 
referred to (see “Disturbances in carbohydrate metabolism”). Treatment 
consists in frequent feedings of a diet high in readily available carbohydrate 
and supplementary injections of aqueous adrenal cortex extract, 5 to 10 c.c. 
every four to six hours. 

In two patients intramuscular injections of desoxycorticosterone acetate 
in sesame oil (Percorten) were accompanied by localized redness, pain and| 
tenderness at the site of the injection, as well as fever and malaise. It yeci 
demonstrated subsequently that these reactions were due to the injecpdn of 
sesame oil and not to synthetic hormone.® Both patients did when 
pellets of crystalline hormone were implanted. / 

On four occasions in over 200 pellet implantations pellets \v/re extruded 
from the site of the incision. Such complications may be avoided by placing 
the pellets a distance of at least 2.5 cm. from the margin of the incision. In 
no instance thus far has a local infection occurred at the site of the im- 
plantations. 

2. Specific: Most of the complications which occur in patients with Addi- 
son’s disease treated with desoxycorticosterone acetate (intramuscular in- 
jections of hormone in oil, pellets of crystalline hormone implanted sub- 
cutaneously or hormone administered sublingually) may be accounted for 
by one factor, i.e., excessive retention of sodium chloride and water. Ihe 
extent to which untoward signs and symptoms develop is dependent upon 

(a) the dose of hormone; 

{b) the amount of sodium chloride in the diet and the supplementary 
sodium chloride therapy ; 

(c) predisposing factors in certain patients, such as heart disease, hyper- 
tension, hypoproleinemia, etc. 
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The nature of the complications which have arisen in 64, patients (Johns 
Hopkins Hospital) treated with synthetic hormone is summarized in table 14. 
Hypertension was noted at some time during therapy in 22 or 35 per cent of 
the patients. In most instances the hypertension was of a transient nature 
and occurred only during a period of excessive hormone and supplementary 


Table XIV 

Incidence of Complications Associated with Dcsoxycorticosterone Acetate Therapy (Johns 
• Hopkins Hospital— 64 Patients) 



Number 

of 

Patients 

Per Cent 

Hypertension* 

22 

34 

Edema 

17 

27 

Cardiac decompensation 

Tendon “contractures” 

5 

8 

2 

3 

Transient paralysis 

1 

2 


* Systolic blood pressure exceeding 150 mm. Hg or diastolic blood pressure exceeding 100 
mm. Hg or both, at some time during course of therapy. 


sodium chloride therapy. In patients with Addison’s disease in whom some 
degree of hypertension existed prior to the onset of adrenal cortical insuffi- 
ciency there was a great predilection for the blood pressure to return to high 
levels and to remain there with only moderate doses of hormone. 

Transient edema was noted in 14 (23 per cent) of the patients during 
desoxycorticosterone acetate therapy. In three of these patients the edema 
was rather extensive (anasarca). Edema was most frequently observed 
during the early weeks of therapy when an attempt was being made to de- 
termine the patient’s optimum maintenance dose of hormone. The edema 
subsided rapidly following a reduction in the dose of hormone or upon with.- 
drawing supplementary sodium chloride medication. In patients with long 
standing thrombophlebitis or lymphatic obstruction it was difficult to admin- 
ister the optimum maintenance dose of hormone without at the same time in- 
ducing a moderate degree of localized edema in the affected part. 

In five patients (8 per cent) continued synthetic hormone therapy ac- 
companied by a marked increase in plasma volume, body weight, blood pres- 
sure and physical activity, ultimately induced signs and symptoms of circu- 
latory failure. This complication occurred only in elderly patients or in 
patients in whom there had b.een some evidence of preexisting myocardial 
damage or vascular disease. Circulatory failure may usually be avoided if 
care is exercised in restricting sodium chloride intake and in restricting ac- 
tivity during the early period of therapy during which blood volume, blood 
pressure and body weight are increasing rapidly. Treatment for this com- 
plication consists in absolute bed rest, digitalization, reduction in hormone 
and elimination of sodium chloride from diet. Subsequent rehabilitation 
should proceed slowly. 




1070 G. W. THORN, S. S. DORRANCE, AND E. DAY 

The long continued administration of even moderately excessive quanti- 
ties of desoxycorticosterone acetate, or the synthetic hormone in conjunction 
with supplementary sodium chloride therapy may result in the excessive re- 
tention of sodium and chloride in the blood serum and tissues associated 
with an abnormally low concentration of potassium. The resulting dis- 
turbance in sodium -potassium ratio, which is just the antithesis of the ratio 
which obtains in adrenal insufficiency (table 15) may give rise to unusual 
complications characterized by disturbances in neuromuscular function. In 
one patient (J. Z.) transient peripheral extensor motor paralysis was ob- 
served in conjunction with a low serum potassium concentration.^ The 


Table XV 

Changes in Sodium to Potassium Ratio Which May Occur During 
Excessive Desoxycorticosterone Acetate Therapy 



Serum Sodium 
m.eq./l. 

Serum Potassium 
m.etj./i. 

Sodium 

Potassium 

Adrenal crisis 

120 

8.0 

15 

Adequate treatment 

140 

4.6 

30 

Excessive treatment 

145 

3.2 

i 

45 


1 


rapidity of onset, the absence of sensory disturbances and the rapid recovery 
without sequelae suggested an episode similar to that which is observed in 
familial periodic paralysis. Experimentally, similar disturbances have been 
noted in dogs treated with excessive doses of synthetic hormone in conjunc- 
tion with supplementary sodium chloride.^^ As might be anticipated, a diet 
low in potassium content (of the type formerly recommended in the treat- 
ment of Addison’s disease before the advent of desoxycorticosterone ace- 
tate) would facilitate these changes. For this reason it is urged that pa- 
tients with Addison’s disease treated with desoxycorticosterone acetate not 
be given a diet of lozv potassinni content! 

A second type of complication which has been observed in two of the 
64 patients in our group, and in one patient in the outside group of 94 pa- 
tients, consists of a painful and disabling contracture of the thigh muscles 
and tendons. The onset of this complication has occurred after several 
weeks or months of continued hormone therapy. Thus far it has been ob- 
served only in patients who have been incapacitated because of marked weak- 
ness or because of arthritic involvement of the knee joints. At the onset, be- 
cause of the periarticular reference of the pain, it was thought that the pa- 
tients were suffering from a relapse of the underlying arthritis. During 
the progress of the illness, the thighs slowly became flexed on the abdomen 
and the patients were unable to walk because of inability to straighten their 
legs. Roentgenograms of the joints revealed no evidence of progressive 
articular change. Although contractures conforming to this type have been 
seen in a patient with Addison’s disease prior to therapy, it seemed probable 
that syiuiietic hormone therapy might have been a precipitating factor, since 
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in all three of these patients the onset of symptoms occurred after a continued 
period of hormone therapy. It is possible that this complication may be 
caused by excessive sodium and chloride retention in tissues, particularly 
tendons. No doubt inactivity and preexisting joint disease predispose a pa- 
tient to these changes. 

Treatment of this complication, thus far, has been unsatisfactory. Ob- 
viously, sudden withdrawal of hormone would precipitate a crisis. Elimi- 
nation of added sodium chloride therapy, reduction of synthetic hormone to 
a minimum maintenance dose, and supplementary potassium medication 
(potassium citrate solution 10 per cent; 30 to 45 c.c. in fruit juice daily) 
would be indicated if it could be proved that excessive sodium retention actu- 
ally induced the change. In one patient we have resorted to orthopedic 
measures (traction followed by manipulation under anesthesia), since a trial 
on the above regimen, and a continued period of adrenal cortex extract 
therapy did not result in any appreciable improvement in this patient. At- 
tention is called to this condition particularly because of the ease with which 
it may be confused with the muscular pains (low-sodium cramps) which are 
commonly observed in patients in adrenal insufficiency. For the latter, 
sodium chloride and hormone are specific. 

Although desoxycorticosterone is closely related chemically to progeste- 
rone we have not, to date, observed any evidence of progestational changes 
in female patients with Addison’s disease who have been treated for long 
periods of time with the synthetic adrenal cortical hormone. Several pa- 
tients have noted increased turgor of the breasts. It seems reasonable to 
assume that this change may be accounted for by an increased accumulation 
of extracellular fluid which occurs during adrenal cortex hormone therapy. 

Cardiac Changes in- Addison’s Disease: It has long been known that the 
heart in patients with Addison's disease is smaller than normal ’ and that 
the electrocardiogram in many of these patients shows abnormalities sug- 
gesting disease of the m 3 '^ocardium.^®’ Recent studies have dem- 

onstrated that progressive cardiac enlargement may occur in patients 
with Addison’s disease following overdosage with desoxycorticosterone 
acetate. It seems probable that preexisting cardiac disease may play an 
important role in predisposing certain patients to myocardial failure follow- 
ing excessive desoxycorticosterone acetate therap 3 c The poor physical con- 
dition of untreated patients with Addison’s disease makes a study of cardiac 
reserve difficult, if not impossible, prior to therapy. Investigation of the 
effect of synthetic hormone therapy on cardiac function, therefore, is de- 
pendent chiefly on a study of the progressive changes in electrocardiograms 
and teleroentgenograms. 

The effect of synthetic hormone thei'apy on changes in cardiac diameter 
was followed closel 3 ^ in 46 of our 64 patients studied (table 16). In no 
patient did the lieart-to-chest ratio exceed 50 per cent prior to therapy. In 
two patients during therapy the ratio exceeded 50 per cent and both of these 
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Table XVI 


Effect of Desoxycorticosterone Acetate Therapy on Cardiac Diameter 

(46 patients) 



Heart to 



Chest Ratio 

Range 

Prior to treatment 

38.6% 

(28-46) 

Maximum measurement during treatment 

42.2% 

(32-55) 

Present status (approx. 2 yrs. therapy) 

41.3% 

(32-50) 


patients were among the five who developed signs of circulatory insuffi- 
ciency. With care in the regulation of the dose of hormone and supple- 
mentary sodium chloride medication, only a moderate increase in heart size 
occurred during a period of approximately two years of treatment, viz., 38.6 
per cent heart-to-chest ratio prior to therapy - present status 41.3 per cent 
heart-to-chest ratio. 

Electrocardiograms were analyzed in 58 of our 64 patients to determine 
the incidence of abnormal changes without regard to therapy (tables 17 and 
18). There were significant electrocardiographic changes in 35 of the pa- 
tients (60 per cent). In 17 patients (29 per cent) the changes suggested 
definite myocardial damage. A high incidence of abnormal electrocardio- 
grams appeared in all age groups (table 17). It is interesting to note that 
19 of the patients (54 per cent) with abnormal electrocardiograms were 
under 40 years of age. 

The group of 35 patients with abnormal electrocardiograms included 
one patient with clinical evidence of arteriosclerotic heart disease and two 
patients with clinical evidence of rheumatic heart disease. There was clin- 
ical evidence of arteriosclerosis in seven patients and of rheumatic heart dis- 
ease in three patients in the entire group of 64 patients. 


Table XVII 


Electrocardiographic Findings in Addison’s Disease (58 patients) 


.Age Group 
(years) 

Number 


Electrocardiographic Interpretation 

of 

Patients 

Normal 

“ Borderline" * 

Myocardial 
Damage t 

Per Cent 
Abnormal 


16 

7 

5 

4 

56 


IS 

8 

4 

6 

56 


13 

6 

4 

3 

54 


8 

1 

3 

4 

88 



1 

2 

0 

67 

Tor.vi. 

58 

23 

18' 

17 

60 


* f term “hurderline" lias been used to indicate the presence of abnormal electro- 
t.srdiugr.ijiliic changes wiiich are believed to be .signilicant, although not indisputable evidence 
d.un.ige. The.-^e changes were as follows; PR interval over .21 second; prolonged 
If '• fonmil.i of .Ashman and Hull'O: QltS voltage less than 5 mm. in Leads I, 

! ' d ' ''‘x-’lectric Ti or Tj; negative T.; initial upward QR.S dellection iil 

t.rau ly h .lb ent or less than 1 mm.; ST segment deviation of less than 1 mm. 

La'? by inverted Tj and/or T:, isoelectric T-waves in all leads, or the presence 

o; 'r.anoa V of three or more of the “bortierline” changes. 
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Table XVIII 

Incidence of Electrocardiographic Changes in Addison's Disease (58 patients) 


Change 

Number 

of 

Patients 

Per Cent 

Prolonged PR interval* 

12 

21 

Prolonged QT interval* 

15 

26 

Low voltage (QRS)* 

Leads I, II, III 

11 

19 

Lead IV F 

9 

16 

. Low or isoelectric 

T, • 

19 

33 

T-. 

19 

33 

T, 

4 

7 

Diphasic or Negative 

Ti 

5 

9 

Ts 

11 

19 

T, 

39 

67 

T, 

19 

33 


* See footnote to table 17. 


The preponderance of females among the patients with abnormal elec- 
trocardiograms is of interest. Twenty (57 per cent) of the 35 patients 
with significant electrocardiographic changes were females (chart 5). Of 
the 26 females studied 77 per cent had abnormal electrocardiograms, whereas 
only 47 per cent of the males were in this group. The explanation for this 



Chart 5. Electrocardiographic abnormalities in Addison’s disease (sex incidence) gg 
patients with abnormal electrocardiograms. 

Males: “borderline” changes — 9; myocardial damage — 6. Females: “borderline” changes 
— 9; myocardial damage— 11. 
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greater frequency of abnormal electrocardiographic changes in the females 
is not apparent. However, in support of this apparently higher incidence 
of cardiac abnormalities in female patients is the fact that five of the seven 
deaths which could be attributed to cardiovascular disease (entire group of 
158 patients, table 12) occurred in female patients. 

There appeared to be no pattern of electrocardiographic changes specific 
for Addison’s disease. A wide variation characterized the changes, viz., 
prolonged PR and OT intervals, low QRS voltage, and low or inverted T- 
waves. The incidence of these findings in this group of .patients was con- 
siderably higher than that reported recently for a normal population.”"’ 
Other significant electrocardiographic changes observed less frequently were ; 
an absence of the initial upward QRS deflection in the chest lead (two pa- 
tients), small initial upward QRS deflection in the chest lead (seven pa- 
tients), sinus bradycardia with cardiac rate of less than 50 per minute (five 
patients), premature ventricular contractions (four patients) and ST seg- 
ment depression of less than 1 mm. (four patients). 

In no instance was an electrocardiogram included in this series which had 
been taken during digitalis therapy or within three weeks after digitalis 
therapy had been discontinued. Since no attempt was made to standardize 
the position of patients during the recording of electrocardiograms, it is pos- 
sible that in some instances inversion of To actually represented a change 
related to the sitting position.-'* In no patient in this series, however, did 
the interpretation of myocardial damage depend solely upon the presence of 
inversion of To. 

Effect of Desoxycorticosterone Therapy upon the Electrocardiogram in 
Addison’s Disease: The relation of potassium retention to changes in the 
electrocardiogram has been reported in experimental adrenal insufficiency."® 
The abnormal electrolyte pattern is restored to normal in adrenalectomized 
animals and in patients with Addison’s disease by desoxycorticosterone ace- 
tate therapy. Excessive desoxycorticosterone acetate therapy can produce 
an abnormal electrolyte pattern in both the blood serum and tissues, i.e., high 


sodium, low potassium.** Presumably changes in the electrocardiogram 
could accompany these distiu'bances in electrolyte concentration. Changes in 
the electrocardiogram associated with low serum potassium have been ob- 
served in a patient with familial periodic paralysis.®® The relation of the 
disturbances in electrolyte metabolism to changes in carbohydrate metabolism 
and cardiac function is not fully understood. 

Electrocardiograms were recorded in 28 patients before desoxycortico- 


slerone therapy was begun and repeated during therapy (1.4 years, average 
duration of therapy — tables 19 and 20). In 13 additional patients electro- 
cardiograms were taken after tlesoxycorticosterone therapy had been begun. 
Of this total group of 41 patients, seven showed significant improvement 
in the electrocardiogram during therapy, whereas 14 showed an increase in 
the number ami extent of the abnormalities, h'ive of the seven instances of 
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improvement were related to recovery from periods of inadequate therapy 
or of overdosage with hormone. In contrast, only two of the 14 instances 
of impairment of the electrocardiogram coincided with a period of unfav- 
orable clinical response. The remaining 12 patients showed a moderate 
to marked improvement in well-being, at the time that the electrocardiogram 

Table XIX 


Changes in Electrocardiograms Which Occurred During Desoxycorticosterone Acetate Therapy 

(Addison’s Disease) 



Number of 
Patients 


Electrocardiographic Interpretation 


Normal 

"Border- 
line” * 

Myocardial 

Damage 

Per Cent 
Abnormal 

Prior to hormone therapy 
Following 1.4 years of con- 

28 

19 

6 

3 

32 

tinuous hormone therapy 

28 

12 

8 

8 

57 


* See footnote to table 17. 


Table XX 

Incidence of Electrocardiographic Changes in 28 Patients with Addison’s Disease Prior to and 
During Desoxycorticosterone Acetate Therapy 



1 

* Prolonged 

* Prolonged 
QT Interval 

* Low QRS Voltage 

Low or Isoelectric 

Diphasic or 
Negative 



I II III 

IV 

Tt 

a 

Ti 

B 

Tj 

B 

T4 

Prior to deso.xycorti- 
costerone acetate 
therapy 

0 

2 

4 

! 

2 

4 

2 

3 

0 

4 

11 

4 

During desoxycorti- 
costerone acetate 
therapy (1.4 yrs.) 

9 

10 

5 

2 

6 

5 

2 

5 

11 

19 

8 


* See footnote to table 17. 


was giving evidence of progressive myocardial involvement. The most strik- 
ing abnormalities developing under desoxycorticosterone therapy were pro- 
longation of the PR interval (10 patients) and prolongation of the QT 
interval (10 patients). No patients showed a prolonged PR interval before 
receiving synthetic hormone (table 20). T-wave inversion suggesting dif- 
fuse myocardial damage or coronary insufficiency appeared in six patients, 
three of whom had had normal and three of whom had had “borderline” 
electrocardiograms before treatment. 

The number of patients showing myocardial damage increased from 
three to eight during desoxycorticosterone therapy in the group of 28 
patients in whom records were available prior to treatment with synthetic 
hormone (table 19). No increase in the number of patients with electro- 
cardiographic abnormalities occurred in the smaller group of 13 patients 
in whom records were made only during the period of desoxycorticosterone 
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therapy (table 21). This difference in the two groups did not appear to be 
related to the duration of Addison’s disease or to the clinical response to 
therapy, but may indicate that electrocardiographic abnormalities make their 
appearance early during the period of rapid clinical improvement which 
follows the initiation of desoxycorticosterone therapy. It is possible that 
in untreated patients myocardial disease may be masked by the decreased 
demands made on the heart by the lowered arterial pressure and reduced 
blood volume of patients in adrenal insufficiency. By elevating blood pres- 
sure and restoring blood volume, desoxycorticosterone therapy disturbs this 
balance, increases the cardiac load, and may thereby lead to electrocardio- 
graphic abnormalities in patients with latent myocardial damage. 

Electroencephalographic Changes in Addison's Disease: Electroencephalo- 
grams * were recorded in 36 of the 64 patients under our observation. 
Definite abnormalities were noted in 25 or 69 per cent of these 36 patients. 
The abnormal features in most instances consisted of one or more of the 
following changes : 

(1) regular occurrence of oscillations slower than the normal alpha 
rhythm with a predilection for the frontal areas, not influenced by opening 
the eyes. 

(2) absence of, or greatly decreased number of low voltage, fast fre- 
quency waves (beta waves). 

(3) increased sensitivity to hyperventilation. 

Unfortunately in the majority of patients it was not possible to obtain 
electroencephalographic records prior to synthetic hormone therapy. How- 
ever, in two of the three patients who were studied before therapy had been 
instituted, changes similar to those noted above were observed. The effect 
of desoxycorticosterone therapy on the electroencephalographic records was 
unpredictable. Four patients with normal electroencephalograms, early in 
the course of therapy, also had normal tracings after 4 to 27 months of con- 
tinued hormone therapy.. Four patients with abnormalities in the electro- 
encephalograms early in the course of synthetic hormone therapy showed no 
progression of the abnormal changes during the subsequent 12 months of 
treatment. Three patients, however, showed a pronounced increase in the 
abnormal electroencephalographic features during a 12 month period of 
desoxycorticosterone acetate treatment. In contrast to these evidences of 
progressive change in the resting pattern of the electroencephalogram during 
hormone therapy, four patients were observed to have a pronounced decrease 
in the abnormal .sensitivity to hyperventilation during a 12 month period of 
synthetic hormone therapy. 

The situation in relation to the changes in the electroencephalogram of 
patients with Addison’s disease treated with desoxycorticosterone acetate is 

* We are greatly indebted to Dr. W. Christie Hoffmann of the Henry Phipps Psychiatric 
Clinic for the encephalographic records. A complete study of the electroencephalographic 
changes in these patients has been prepared for publication.-^ 



1078 


G. W. THORN, S. S. DORRANCE, AND E. DAY 


somewhat analogous to that which was observed in relation to the abnormal 
electrocardiographic changes in the same group of patients. In both in- 
stances typical abnormalities were present before synthetic hormone therapy 
was instituted, and in most instances continued synthetic hormone therapy 
failed to correct the abnormalities despite striking evidence of clinical im- 
provement. Although in both instances it was thought likely that the ex- 
tensive and progressive changes in electrocardiogram and electroencephalo- 
gram might be correlated with the degree to which carbohydrate metabolism 
was impaired in these patients, such a correlation was not present in all cases. 
A higher incidence of abnormal electroencephalograms was noted in male 
patients in contrast to the predominance of abnormal electrocardiograms 
which was observed in female patients. 


Metabolic Studies 

A. Plasma Electrolytes and Plasma Volume: A striking increase in 
plasma volume is one of the first changes which is noted in patients with 
Addison’s disease under desoxycorticosterone acetate treatment.” If not 
measured directly, some idea of the magnitude of the increase in plasma 
volume can be obtained from the changes in hematocrit, red blood cell count 
and serum protein concentration which occur during the first few days of 
therapy. In addition to the prompt increase in plasma volume there is also a 
restoration of the plasma concentration of sodium, chloride, potassium and 
non-protein nitrogen to normal levels. During treatment with synthetic 
hormone the renal excretion of sodium and chloride is decreased (positive 
balance), whereas the excretion of potassium and inorganic phosphorus is 
increased (negative balance). Withdrawal of hormone therapy is followed 
rapidly by increased excretion of sodium, chloride and water, weight loss, 
decrease in plasma volume, decrease in total plasma content of sodium and 
chloride, retention of potassium and inorganic phosphorus associated with 
an increase in the concentration of potassium in plasma." Patients may im- 
prove remarkably during the early period of therapy without necessarily 
showing any increase in plasma concentration of sodium and chloride; ulti- 
mately, however, these values attain normal levels. Conversely, sudden 
withdrawal of hormone therapy may temporarily precipitate a crisis with- 
out necessarily eifeciing a significant reduction in the concentration of sodium 
and chloride in the plasma. This apparent lack of correlation between 
changes in clinical state and changes in plasma concentration of electrolytes 
can he understood if plasma volume measurements arc made during these 
periods, since it can be readily demonstrated that during the early period of 
treatment there is an appreciable increase in the total plasma content of 
sothuiu anti chlorulc and that immediately following withdrawal of therapy 
there is a rcilsiction in the total plasma content of these ions. Whether or 
not corresiKiiuling changes take place in the plasma concentration of these 
Uins depciuis U|K.)u the relative gain or loss of water. 
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The changes wiiich occurred in blood sugar and non-protein nitrogen 
levels, as well as plasma sodium, potassium, chloride and carbon dioxide 
combining power, hematocrit and serum protein concentration during des- 
oxycorticosterone acetate in 44 of our 64 patients are summarized in table 
22. It is of particular interest to note that the fasting blood sugar level 


Table XXII 


blood Chemical Changes in Patients with Addison’s Disease During Desoxycorticosterone 

Acetate Therapy 


Number 

of 

Patients 

! 

Blood Chemical Constituent 

Alcan 
Value 
Prior to ' 
Tlierapy 

Mean 

Value 

during 

Therapy 

•Difference Between Means * 

Standard Deviation of the 
Distribution of the Means 


Serum sodium m.eq./l. 

132.3 

141.3 

4.5 


Serum chloride m.eq./I. 

97.5 

104.3 

4.2 


Carbon-dio.xide combining capacity 

24.2 

26.0 

2.9 

44 

Serum potassium m.eq./l. 

5.7 

4.4 

5.0 

42 

Non-protein nitrogen mg./lOO c.c. 

34 

28 

3.6 

42 

Blood sugar mg./lOO c.c. 

• 87 

81 

2.7 

42 

Hematocrit (per cent cell volume) 

41.4 

36.5 

4.5 

37 

Serum protein gm./lOO c.c. 

6.3 

5.7 

3.7 


* The difference between means is significant when the value of this factor is greater than 2. 



Standard deviation of the distribution of means of individual changes, 
N = Number in series 


a-a 


4 


N 


Standard deviation of the distribution of individual changes 


(Xi — X 2 )- = Sum of squares of difference in means in series 1 and 2 (the two series being 
compared) 

N = number in series 


Xi = Mean of series 1 
Xi = Means of series 2 

jf > 2, difference of Xi — Xs is significant. 

Jzl 

\N 

(Note that N occurs in this formula twice — once as a part of To‘-) 


prior to desoxycorticosterone acetate therapy was significantly higher than 
during therapy. This suggests that not only does desoxycorticosterone 
acetate lack the carbohydrate-stimulating quality of certain adrenal cortical 
steroids, but that it may actually exert a slight insulin-like action. The 
changes in serum electrolyte concentration which occurred during synthetic 
hormone therapy were significant and were consistent with the changes 
reported previously.” 

B. Basal Metabolic Rate: In an earlier report it was shown that a 
basal metabolic rate of less than — 20 per cent of standard was unusual in 
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patients with Addison’s disease uncomplicated by thyroid or pituitary de- 
ficiency. Furthermore, it was shown that in a group of seven patients no 
significant change in basal metabolic rate was noted following continued treat- 
ment with desoxycorticosterone acetate, the average value before treatment 
being — 10 per cent (18 determinations) and during treatment — 12 per 
cent (10 determinations). The basal metabolic rates of 55 of the 64 pa- 
tients in the Johns Hopkins Hospital group have been measured on several 
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Basal metabolic rate 

Cu.vRT 6. Basal metabolic rate in fifty-five patients with Addison’s disease (Johns Hopkins 
Hospital) during treatment with deso.vycorticosterone acetate. 


occasions during desoxycorticosterone acetate therapy. The average value 
of these determinations for each patient is presented in chart 6. It is to be 
noted that the values for 35 patients or 64 per cent of the group lie between 
T 10 per cent and — 10 per cent of standard. In six patients the values 
exceeded -p 10 per cent and in 14 patients the values were below — 10 per 
cent, live of tile latter being below — 20 per cent. All five of this latter 
group presented definite clinical evidence of thyroid deficiency. 

t. Pujmentation: Abnormal pigmentation was present in 60 (94 per 
cciu) of the 64 patients in our group. Vitiligo was present in eight, or 13 
uci cent, of these <>0 jititieats. The occurrence of vitiligo in the presence of 
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adrenal cortical deficiency \Yas pointed out by Addison in his original 
monograph.' 

In considering the type of abnormal pigmentation which may occur in 
patients with Addison’s disease it may be helpful to list the variety of 
changes which have been observed in the present group of patients, viz. ; 

1. Bluish-black discolorations which appear on the lips, gums and on the 
mucous membranes of the mouth, rectum and vagina. It should be pointed 
out that this type of pigmentation occurs normally in negroes and in certain 
southern European races. 

2. A diffuse tan over the non-exposed as well as the exposed portions 
of the body. 

3. Hyperpigmentation of the extensor surfaces of the body, pressure 
points, scars and lines on the palms of the hands. 

4. Multiple blade freckles, distributed most commonly over the forehead, 
face, neck, shoulders and arms. 

5. Areas, of vitiligo or leukoderma. The appearance of these areas is 
usually striking because of the hyperpigmentation of the surrounding skin. 

It is not possible to predict what change, if any, may occur in the pig- 
mentation of patients with Addison’s disease during treatment with desoxy- 
corticosterone acetate. In all patients there is a noticeable lightening of the 
complexion within a few days after hormone therapy is instituted. This 
immediate change reflects the hemodilution and increase in peripheral cir- 
culation which has occurred as a result of sodium, chloride and water reten- 
tion, increase in plasma volume and increase in blood pressure. During 
periods of insufficient therapy patients rapidly assume a much darker 
complexion. 

In the majority of patients during long continued hormone therapy there 
has been some decrease in the intensity of the abnormal pigmentation (table 
23) and in a few patients there has been complete disappearance of small 
localized areas of increased pigmentation. In two patients, despite con- 
tinued hormone therapy, there has been a slow but progressive increase in 
pigmentation. 

It is well known that the margins of scars which occur in patients' with 
Addison’s disease are a frequent site for increased pigment deposition. For 
this reason, the small scars which are made in the infrascapular region dur- 
ing the implantation of pellets may provide an excellent indicator of the 
change in pigment metabolism which occurs during therapy. A striking 
pigrnehtation of the margins of these scars following the implantation of 
pellets of desoxycorticosterone acetate strongly suggests that the abnormal- 
ity in pigment metabolism has not been corrected by synthetic hormone 
therapy, whereas failure of the margins of these scars to become pigmented 
suggests that the progress of the abnormal process has been arrested. 

D. Creatine Metabolism: The presence , of spontaneous creatinuria as- 
sociated with a decrease in creatine tolerance has been observed in untreated 
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patients with Addison’s disease."’"® Treatment with whole adrenal cortex 
extract was followed by improved appetite, increased ingestion of food, gain 
in weight and improved clinical condition. Under these circumstances spon- 
taneous cr.eatinuria disappeared and creatine tolerance improved."® It was 
not known whether the beneficial effect of adrenal cortex extract represented 
a specific effect of certain adrenal steroids on phosphocreatine metabolism 
or whether the improvement was merely a reflection of the improved nutri- 
tional state induced by hormone therapy. 

Table XXIII 


Changes in Pigmentation Which Occurred in 64 Patients (Johns Hopkins Hospital) with 
Addison’s Disease during Desoxycorticosterone Acetate Therapy 



Number 

of 

Patients 

Per Cent 
of Total 
of 64 Patients 

Abnormal pigmentation 

60 

94 

Vitiligo 

No significant change in pigmentation 

8. 

13 

duriog therapy 

33 

52 

Definite decrease in pigmentation 

25* 

40 

Complete restoration to normal 

0 

0 

Increase in pigmentation 

First appearance of pigmentation 

1 

2 

during therapy 

1 

2 


* Si.\’ patients in this group e.vhibited a striking decrease in pigmentation as a result of a 
marked increase in the e.xtension of the areas of vitiligo. 


With the exception of one patient (A. H., chart 7), it was not possible 
to study the disturbance in creatine metabolism prior to the institution of 
desoxycorticosterone acetate therapy. The status of creatine metabolism in 
15 patients, however, was investigated at a later date (following one year of 
continuous synthetic hormone therapy). In seven of the 16 patients (44 
per cent) spontaneous creatinuria of more than 100 mg. per day was ob- 
served at this time. (The patients were maintained on a creatine-low diet 
during these tests.) The nutritional state and appetite of the patients at the 
tune of these observations were good. Retention of administered creatine 
(chart 7) was definitely impaired in 10 of the 16 patients or 63 per cent 
during synthetic hormone therapy, as well as in patient A. H., prior to the 
institution of therapy (chart 7). 

It is eviilent from these data that creatine metabolism was abnormal 
during synthetic hormone therapy in a high proportion of the patients who 
were tested. There was no indication that prolonged treatment resulted in • 
progrcs.^ive improvement in creatine metabolism. In two patients who re- 
ceived long continued therapy with adrenal cortex extract (5 to 10 c.c. daily) 
a hign normal retention of administered creatine (97.0 and 94.9 per cent re- 
spectively t was noted. 

It apiicars probable that the abnormality in creatine metabolism which 
e:ccur? m pa’ucius with Aikiison’s tliseasc is aggravatetl by anorexia and 
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corticosterone acetate. Creatine retention following test dose 2.64 gm. 

inanition but is certainly not dependent upon these factors. Desoxycorti- 
costerone acetate therapy does not correct the abnormality in creatine me- 
tabolism, whereas earlier studies and the studies on two patients in the 
present series suggest that treatment with adequate quantities of whole adre- 
nal cortex extract may correct the underlying disturbance in creatine me- 
tabolism. 

E. Renal Function: Renal function may be temporarily reduced during 
adrenal crisis as a consequence of reduced blood volume and reduced blood 
pressure. At this time thei'e may occur a rise in blood non-protein nitrogen. 
Treatment with adrenal cortex extract or synthetic desoxy corticosterone 
acetate is followed by a rapid improvement in renal function. 

One practical difficulty which arises in carrying out renal function tests 
in patients with Addison’s disease is the inability in many instances to obtain 
a satisfactory rate of urine formation. This may result from the fact that 
these patients frequently experience considerable difficulty in ingesting large 
quantities of water, and furthermore, the absorption of water from the in- 
testinal tract may occur at a rate slower than normal. 

* Patients were maintained on a diet of low creatine content for a period of at least 72 
hours prior to these determinations. On the day of the creatine tolerance test 2.64 gm. 
of creatine were administered by mouth. Details of the test and the technical methods em- 
ployed have been described elsewhere.^® 

Patient A. H. was tested prior to the institution of therapy. 
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A summary of the results of the phenolsulphonphthalein and urea clear- 
ance tests in 55 of the 64 patients in our group , is presented in table 24. 
Inulin and diodrast clearances were not measured in these patients. Talbott, 
recently, has made a number of very careful observations on the status of 
renal function in patients with Addison’s disease.^^ He has . demonstrated 
that although the phenolsulphonphthalein excretion and urea clearance may 
appear to be normal, more exact methods frequently demonstrate an appre- 
ciable degree of renal insufficiency.. 

Table XXIV 

Summary of Renal Function Tests in 55 Patients with Addison’s Disease Treated with Deso.xy- 
corticosterone Acetate (Johns Hopkins Hospital) 

Phenolsulphonphthalein Test 


' 

Number 

of 

Patients 

f 

Per Cent 
of Total 
of 55 Patients 

Less than 40% excretion in 1 hour 

5 

9 

Less than 60% e.xcretion in 2 hours 
. Urea Clearance 

9 

16 

Less than 60% standard clearance 

3 

5 


F. Flepatic Function: It is well known that the tolerance of adrenalec- 
tomized animals and patients with Addison’s disease to various toxic agents 
is greatly reduced. One theory regarding the action of adrenal cortical 
hormone postulates that an important function of this hormone is its ability 
to assist the body in processes involving the detoxification of noxious sub- 
stances.'*' 

Rowntree and Snell " investigated hepatic function in patients with Addi- 
son’s disease by studying the bilirubin content of the serum and retention of 
bromsulphthalein. The serum bilirubin level was uniformly normal, but 
the results of the bromsulphthalein test suggested slight impairment of liver 
luiictioii. We have studied the excretion of hippuric acid after intravenous 
injection of a standard dose of sodium benzoate in nine patients with 
.Addisou’s disease during treatment with desoxycorticosterone acetate. In 
all instance.s the values obtained were distinctly below those observed in nor- 
inale subjects (chart 8). It is of interest that four of the nine patients 
slioweil moderate splenomegaly. In no instance was there evidence of im- 
paired renal tunction. It is possible that the impaired conversion of sodium 
benzoate to hippuric acid may reflect a defect in hepatic function occasioned 
by proltaiged glycogen depletion or may be the result of impaired amino acid 
metabolism (glycine). 

InU'rainnti Injcctioiss : In the grou[) of 64 patients treated in the Johns 
r!».!skins Hosjutal. intercurrent infections played a significant role (a) as a 
|frve:puating factor in the original episode of adrenal insufficiency, (b) as a 
M !u|i,u:;mon in. the course of subsequent hormone therapy, and (c) as one of 
MiC erne? causes ot death. 'Fen patients definitely dated the onset of Addi- 
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Chart 8. Hippuric acid excretion in patients with Addison’s disease treated with 
desoxycorticosterone acetate. Excretion of hippuric acid patients. 


son's disease to an acute febrile episode which was diagnosed in eight cases 
as “influenza,” in one case as scarlet fever, and in one case as infectious mono- 
nucleosis. Exacerbation of adrenal insufficiency following acute infections 
occurred in 16 of the patients during treatment with synthetic hormone. In 
several of, these patients repeated exacerbations of the disease occurred with 
successive bouts of infection. In five of the patients (8 per cent) crises in- 
duced by acute infections led to death. Infections due to hemolytic strepto- 
cocci were one of the most common types encountered. 

A striking characteristic of the response of patients with Addison’s dis- 
ease to acute infections was the extreme rapidity with which they became 
prostrate. On several occasions severe adrenal crisis with shock occurred 
within 48 hours of the onset of the acute infection. The increase in hor- 
mone requirement was very great during this period. Thus the problem of 
immediate and intensive early treatment had to be met. It is to be noted 
that although patients treated with synthetic hormone may experience a crisis 
induced by an acute intercurrent infection, the convalescence of these patients 
is very rapid in comparison with the prolonged period of invalidism pre- 
viously observed in patients with Addison’s disease. 
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Extremely encouraging’ results have been obtained recently in two pa- 
tients with acute hemolytic streptococcus infection in which sulfadiashie was 
used in conjunction with adrenal cortex extract, desoxycorticosterone acetate 
and intravenous infusion of sodium chloride and glucose solution.^^ Sulfa- 
diazine appears to be the most desirable of the sulfonamide drugs in treating 
patients with Addison’s disease because of the low incidence of nausea and 
vomiting associated with its administration. The basic routine treatment 
which was employed in these two patients is similar in every respect to that 
outlined in “the treatment of adrenal crisis,” the only difference being the 
addition of sulfadiazine therapy. An initial dose of 4 to 5 gm. of the sodium 
salt was given intravenously in conjunction with the infusion of saline and 
glucose solutions as soon as the patient was seen. Subsequently 1 gm. of 
sulfadiazine was given by mouth every four to six hours and an attempt 
was made to maintain a blood level of 10 to 20 mg. per 100 c.c. as long as 
fever persisted. In the event that sulfadiazine could not be taken by mouth, 
the intravenous injection of sodium salt of sulfadiazine (2 gm.) was repeated 
at 8 to 12 hour intervals. The importance of administering large quantities 
of adrenal cortex extract at frequent intervals, in conjunction with saline 
and glucose infusions and a supplementary dose of desoxycorticosterone 
acetate has been pointed out. The prompt recognition of infections and the 
appreciation of the necessity for immediate hospitalization with intensive 
therapy should do much toward reducing the relatively high mortality rate 
from hemolytic streptococcus infections in patients with Addison’s disease. 
It is apparent that the hormone requirement of patients who have recently 
experienced an acute infection may be temporarily and even permanently 
increased. 


Effect of Pregnancy: In one patient (H. B.) signs of adrenal insuffi- 
ciency became manifest during pregnancy. In two other patients (K.D., 
and M.P.) an increase in pigmentation which was not considered to be be- 
yond normal was noted during pregnancy. However, following the ter- 
mination of pregnancy, the pigmentation in these two patients became pro- 
gressively more intense instead of diminishing. In two patients (R. G., and 
-M. P.) the fir.st episode of adrenal crisis was precipitated by delivery. In 
one patient (A. K.) interruption of pregnancy was followed by septicemia 
and death. At present one patient (K. D.) is again pregnant. 

I he early weeks of pregnancy are especially difficult for patients with 
.•\ddison s disease because of the associated nausea and vomiting. During 
thi^ period it may be necessary to supplement desoxycorticosterone acetate 
treatment with daily injections of adrenal cortex e.xtract and infusions of 
^aHne and glucose. The latter months of pregnancy should be rather well 
ioivrated iHcause of the .sodium-retaining effect of the sex hormones,’'^ 
a.n<t Uk' Secretion of the feta! adrenal. It has been demonstrated repeatedly 
iU-u tsur inarnume recjuirement of a<IrenaIcciomi/.ed animals is greatly reduced 
‘»u:it5g |.re;gu,incyy and the beneficial effect of progesterone on the life 
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niainteiuuicc of aclrciialoctomized animals is well known. Desoxycorti- 
costerone acetate treatment during the latter months of pregnancy should be 
regulated carefully to prevent excessive sodium and chloride retention. 

The period immediately following delivery may prove to be a very critical 
one for patients with Addison’s disease. Blood loss, the removal of supple- 
mentary adrenal cortical hormone provided by the fetus and the rapid de- 
crease in titer of sex hormones may readily induce a crisis. Collapse at the 
time of delivery may result in hemorrhage into the anterior pituitary with 
resulting pituitary' deficiency.®" Therefore, patients with Addison’s disease 
should be treated for impending crisis immediately prior to delivery (see sec- 
tion on preoperative therapy) . 

Although pregnancy is distinctly contraindicated in patients with Addi- 
son’s disease, once established, it is probably much safer to attempt to carry 
the pregnancy to termination unless very unusual complications supervene. 
The need for hospitalization and careful supervision at the time of delivery 
should be emphasized. 

Surgery in Addison’s Disease: Patients with Addison’s disease have long 
been known to represent extremely poor surgical risks. Minor operative 
procedures such as dental extractions have been known to precipitate a crisis, 
and major operative procedures frequently resulted in death. Several fac- 
tors contribute to the poor response of patients with Addison’s disease to 
surgical procedures : 

1. Lowered tolerance to narcotics and anesthetics. 

2. Hypotension. 

3. Dehydration and reduced plasma volume. 

4. Depleted carbohydrate reserves. 

5. Myocardial damage. 

The fii'st four of these disturbing factors may be corrected by ade- 
quate treatment with adrenal cortex extract, desoxycorticosterone acetate 
and intravenous infusions of saline and glucose solutions. At present with 
the improved management of patients it is possible to carry patients suc- 
cessfully through major operative procedures. A comparison has been made 
between the effect of surgery on patients prior to therapy (and in some in- 
stances prior to the diagnosis of Addison’s disease) and subsequently (table 
25). All seven patients did very poorly following operative procedures 
which were carried on prior to specific therapy. In five of these seven pa- 
tients it appeared that the operative procedure hastened the development of 
the classical clinical picture of the disease (table 25, Section A). Of the 
seven treated patients (table 25, Section B), six had an uneventful post- 
operative course with the exception, in one patient, of a rather mild hypo- 
glycemic episode during the second postoperative day. The seventh patient 
died on the forty-first postoperative day following a therapeutic abortion 
complicated by perforation of the uterus, pelvic vein thrombophlebitis, mul- 
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Table XXV 

Complications of Surgical Operations in Patients with Addison’s Disease 

A. 


Patient 

Se.v 

Present 

Age 

Operation 

1 Hormone Therapy 

Remarks 

F. H. 

M 

24 

Appendectomy 

0 

Precipitated adrenal 
crisis. 

R. G. 

F 

28 

Hysterectomy 

0 

Crisis, onset of Addison’s 
disease. 

R. M. 

F 

36 

Tonsillectomy 

0 

Crisis, onset of Addison’s 
disease. 

E. V. 

M 

43 

Cholecystectomy 

0 

Stormy postoperative 
period, onset of Addi- 
son’s disease. 

A. H. 

F 

40 

Dental extraction 

0 

Crisis. 

H. S. 

M 

49 

Tonsillectomy 

0 

Stormy postoperative 
period, onset of Addi- 
son’s disease. 

A. S. 

F 

46 

Hysterectomy 

0 

Prolonged convalescence, 
onset of Addison’s dis- 
ease. 


B. 


D. B. 

M 

36 

Herniorrhaphy 

Desoxycorticosterone 

acetate 

Uneventful convales- 
cence. 

E. F. 

F 

50 

Dental extraction 

Deso.xycorticosterone 

acetate 

No complications. 

F. H. 

M 

24 

Tonsillectomy 

Deso.xycorticosterone 
acetate -padrenal 
cortex extract. 

Uneventful convales- 
cence. 

A. H. 

F 

41 

Hemorrhoidec- 

tomy 

Deso.xycorticosterone 
acetate -f adrenal 
corte.x extract. 

Uneventful convales- 
cence. 

A. K. 

F 

32 

Therapeutic abor- 
tion 

Deso.xycorticosterone 

acetate 

Septicemia, death. 

F. G. 

F 

32 

.Appendectomy 

Desoxycorticosterone 

acetate. 

Uneventful convales- 
cence. 

J.P. 

M 

! 

22 

Nephrectomy 

Deso.xycorticosterone 
acetate -{-adrenal 
cortical extract. 

Immediate postoperative 
course excellent, late 
convalescence compli- 
cated by excessive so- 
dium retention, present 
health e.xcellent. 

.•\. S. 

M 

t 

35 

Epiclidymectomy 

1 

Deso.xycorticosterone 
acetate -{-adrenal 
corte.x extract. 

Uneventful convales- 
cence. 


up!e pulitioiiary infarcts, severe p^'clitis and Z>. coli bacteremia. It is of 
interest to note that this patient’s blood pressure was maintained at a level 
of lia mm. Mg systolic tiiul 80 mm. diastolic until shortly before death. 

/t’v/nne /or Ib'cpuruuj Patients xeith Addiso)is Disease for Surgery: 
Local ancstliesia is used whenever possible. When necessary a general an- 
otuetic may ijc used, Inu care should be taken not to use anesthetic agents 
wiuen jjaniiLi* aa appreciable degree of ana.ria. I'lie ideal genera! anesthetic 
tor patKaUs v.ith .Vddison’s disease is yet to be discovered. It is possii)!e 
tn.it cyprctliy-enc may prove to be the best for these patients, Cyclo[>ropane 
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lias been used successfully, although the undesirable features of using this 
anesthetic in general operating rooms is well known. Pre-anesthetic mor- 
phine is given in reduced dosage, i.e., 5 to 10 mg. instead of 10 to 15 mg. 
It is our custom to give adrenal cortex extract and desoxycorticosterone 
acetate in increased doses for 24 to 48 hours prior to operation in an effort 
to increase liver glycogen, plasma volume and blood pressure. Adrenal cor- 
tex extract, 5 c.c. every four hours day and night for 48 hours preceding- 
operation and 10 mg. of desoxycorticosterone acetate, once daily, is a safe 
routine. Early on the morning of operation, an intravenous infusion of 
1000 c.c. of sodium chloride, 0.9 per cent, and glucose, 5 to 10 per cent, is 
given as well as a supplementary dose of 10 to 15 c.c. of adrenal cortex ex- 
tract and 10 mg. of desoxycorticosterone acetate. A second infusion of 
saline and glucose is instituted at the time that the anesthetic is started, and 
25 c.c. of adrenal cortex extract are added directly to the infusion. Addi- 
tional extract is given during the operation if the systolic blood pressure falls 
below 120 mm. Pig. Epinephrine is given immediately (0.5 c.c.) subcu- 
taneously if the systolic blood pressure falls below 100 mm. Hg. Follow- 
ing operation the patient is treated in a manner similar to that described 
under “treatment of adrenal crisis.” Care should be taken not to give large 
doses of desoxycorticosterone acetate when the fluid requirement during the 
postoperative period is being provided by saline and glucose infusions. 

Discussion 

An analysis of the etiological factors responsible for adrenal cortical in- 
sufficiency in this group of 158 patients suggests that the incidence of tuber- 
culosis is appreciably lower than that previously reported. This fact is of 
significance in relation to the therapeutic response which may be expected, 
since patients with active tuberculosis or extensive, healed tuberculosis pre- 
sent complications which are not encountered in the non-tuberculous group. 

There is no evidence to show that a daily intramuscular injection of syn- 
thetic hormone in oil regularly taken is inferior to pellet therapy except in 
relation to the quantity of hormone which is required. However, the im- 
plantation of pellets of crystalline hormone has definite advantages in the 
treatment of patients who are unable or unwilling to cooperate by continuing 
daily injections of hormone indefinitely. Sublingual administration of hor- 
mone is not practical in most instances because hormone must be taken fre- 
quently throughout the day (four to six times daily) and relatively large 
quantities of hormone are required, hence the cost of therapy is excessively 
high. 

The results of therapy in the present group of patients are striking as 
judged by survival at 1.5 years and by the extent to which these patients 
have been rehabilitated. However, it must be pointed out that the present 
good state of the majority of these patients is the result of intensive therapy 
with synthetic hormone, supplemented in crisis or during the course of in- 
tercurrent infections with adrenal cortex extract therapy and parenteral 
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administration of saline and glucose solutions. That the results of therapy 
are not due primarily to the extract and supplementary sodium chloride 
therapy is indicated by the mortality rate of 42 per cent which was reported 
in a group of 34 patients treated with extract and sodium chloride alone 
(chart 3) and by the fact that at least 60 patients in the present group are 
receiving only desoxycorticosterone acetate without supplementary sodium 
chloride or extract therapy. 

It is unfortunate that at present commercial adrenal cortex extracts are 
not assayed for their “carbohydrate-regulating” potency since the benefits 
to be derived from this factor constitute one of the principal reasons for ad- 
ministering extract to patients in crisis and during the course of intercurrent 
infections. Furthermore, it has recently been demonstrated that certain 
adrenal steroids which possess “carbohydrate-regulating” potency actually 
facilitate sodium and chloride excretion in contrast to the well known sodium 
and chloride-retaining effect of desoxycorticosterone acetate. It appears 
probable that a combination of these steroid compounds in correct propor- 
tions may not only supplement the deficiency of desoxycorticosterone acetate 
in respect to “carbohydrate-regulating” potency but may also decrease the 
tendency for excessive sodium and chloride retention which frequently occurs 
with rather moderate maintenance doses of desoxycorticosterone acetate. 

Studies of electrolyte metabolism, plasma volume, carbohydrate metab- 
olism, electrocardiogram, electroencephalogram, renal, hepatic, muscle and 
gastrointestinal function emphasize the widespread damage which may occur 
in patients with adrenal insufficiency. Since many of these changes appear 
to be irreversible, every effort should be made to establish the diagnosis as 
early as possible in the course of the disease. Diagnosis of Addison’s dis- 
ease at the time of its onset, however, presents an extremely difficult prob- 
lem. The use of “deprivation” tests, such as the Cutler-Power-Wilder 
test,''"'’ is justified if the patient can be kept in a hospital under very careful 
suj)ervision. A test described more recently by Robinson, Power and Kep- 
ler presents several advantages over the Cutler-Power-Wilder test, and it 
IS certainly advisable to consider applying this test before carrying out pro- 
cedures which enta'il much greater risk. Glucose tolerance tests, particu- 
larly the response to intravenously administered glucose,^' and a study of 
the 174;el()ster()id excretion are of considerable aid." When carefully con- 
trolled with adeejuate periods of placebo medication, we have found tlie re- 
sp.onse to sodium chloride and hormone therapy (desoxycorticosterone ace- 
tate 2 to 5 mg. daily or adrenal cortex extract, 5 to 10 c.c. daily) to be helpful. 
.M«)re specific, however, is the speed and extent of relapse tvltich folloies the 
suditce. :v:‘hdraxeal of therapy after it has been maintained for a period of 
taic u> two weeks.*' 

SU.MMARY 

1. t Jr.e {uuufred and iiity-eight {Xitienis with .Vtldison’s di.sease have been 
treated vvitn .-yjnlietic de.'Jtxycorticosierone acetate of wh.otu MS have re- 
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ceivecl subcutaneous implantations of crystalline pellets of synthetic hormone. 
An analysis of the entire group revealed the following: 

(a) Tuberculosis appeared to be the etiological factor responsible for the 
adrenal cortical insufficiency in less than 50 per cent of the patients. 

(h) Approximately 80 per cent of the total number of cases occurred in 
patients 20 to 50 years of age. 

(c) The difference in incidence between sexes was not great, i.e., males 
56 per cent. 

(d) Presenting symptoms were as follows: weakness and fatigability in 
100 per cent; increasing pigmentation in 94 per cent; anorexia in 91 
per cent. 

2. Approximately 90 per cent of the patients required 1 to 5 mg. daily of 
hormone in oil, injected intramuscularly, or 2 to 10 pellets (125 mg. each) 
implanted subcutaneously. The average duration of therapy was 1.7 years. 

3. The mortality rate for the entire group of 156 patients was 15.4 per 
cent during the present period of therapy (1.7 years) '; 46 per cent of the 
deaths were due to infections and 29 per cent to cardiovascular disease. 
Sixty of these patients are now receiving desoxycorticosterone acetate treat- 
ment alone, 66 patients are receiving synthetic hormone and supplementary 
sodium chloride medication, and six patients are receiving supplementary 
daily injections of adrenal cortical extract. 

4. A detailed analysis of the results of therapy in 64 patients studied in 
the Johns Hopkins Hospital revealed that 48, or 75 per cent, of the group 
were definitely improved, and that 56 per cent of the male patients have now 
been restored to full time employment. In this group of 64 patients an aver- 
age gain in weight of 4 kg., and a rise in blood pressure from 100 mm. Hg 
systolic and 66 mm. diastolic to 126 mm. Hg systolic and 70 mm. diastolic 
were noted. The effect of synthetic hormone on the abnormal pigmentation 
was neither striking nor consistent. 

5. A high proportion of patients with Addison’s disease was observed 
to show: 

(a) abnormalities in carbohydrate metabolism (75 per cent). 

(b) abnormal electrocardiograms (60 per cent). 

(c) abnormal electroencephalograms' (69 per cent). 

(d) abnormalities in creatine metabolism (69 per cent). 

(e) reduced hippuric acid excretion (100 per cent). 

These abnormalities persisted despite continued desoxycorticosterone ace- 
tate, and in certain instances the extent or incidence of the abnormalities in- 
creased during the period of therapy. 

6. Desoxycorticosterone acetate treatment was followed by transient 
hypertension (34 per cent), transient edema (27 per cent), circulatory 
insufficiency (8 per cent), tendon and muscular contractions (4 per 
cent) and transient peripheral motor paralysis (2 per cent). Practically all 
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►f the over dosage phenomena may be explained on the basis of excessive 
etention of sodium and chloride. For this reason the dose of supplementary 
odium chloride medication, if used at all in conjunction with desoxycorti- 
osterone acetate, must be regulated carefully. A diet of low potassium con- 
ent is definitely contraindicated in patients under treatment with desoxycorti- 
osterone acetate. The incidence of undesirable complications may be re- 
luced greatly by care in the regulation of the dose of synthetic hormone and 
)y an appreciation of the mechanism by which complications are initiated. 

Conclusion 

The use of desoxycorticosterone acetate in the treatment of a large group 
)f patients with Addison’s disease has been associated with the rehabilitation 
)f approximately 50 per cent of the patients. A striking reduction in mor- 
ality rate was observed at the end of 1.5 years of therapy. The disturbances 
n function which may persist despite desoxycorticosterone acetate therapy 
lave been indicated and the undesirable effects of excessive doses of synthetic 
lormone have been described. If reasonable care is employed in regulating 
he dose of hormone, complications resulting from overdosage may be 
greatly reduced. The functional changes which develop in the heart, brain, 
iver, kidney, ' muscle, gastrointestinal tract and skin of patients with long- 
)tanding adrenal cortical deficiency demonstrate the protean nature of the 
Jisease and indicate the great need for early diagnosis. 
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PRIMARY SPLENIC NEUTROPENIA; A NEWLY REC- 
OGNIZED SYNDROME, CLOSELY RELATED TO 
CONGENITAL HEMOLYTIC ICTERUS AND ES- 
SENTIAL THROMBOCYTOPENIC PURPURA 

By B. K. Wiseman, F.A.C.P., and Charles A. Doan, F.A.C.P., 

Columbus, Ohio 

The spleen may no longer be regarded as an organ of complete mystery. 
Out of ancient and modern superstitious musings and the obscurity of an in- 
complete, controversial and largely hypothetical pathologic hematology have 
gradually emerged sufficient facts relating to splenic structure and functions 
to compare favorably with current knowledge of the other abdominal vis- 
cera. The pioneer work of Barcroft> McNee, Lord Dawson, and Krumb- 
haar, in creating sound fundamental concepts of physiologic , splenic func- 
tions has been supplemented by thorough controlled studies of human 
pathologic splenic diseases, with improved technics by the clinical hemato- 
logists, Kaznelson, Frank, Dameshek, Doan and Wiseman among others. 
Not only practical adA^ances in the treatment of well established splenic syn- 
dromes but also recognition of previously unsuspected entities have inevi- 
tably followed. The present communication reports Avhat is believed to be 
a hitherto unrecognized cause of neutropenia, resulting from a pathologically 
altered, physiologic function of the normal spleen. 

Anatomically, the spleen may be regarded as consisting of three struc- 
tures: (1) the reticulo-endothelial system, (2) the lymphatic component and 
(3) the vascular spaces. Each of these plays a definite role in the physiol- 
ogy of the mammalian organism as a whole. There are, of course, in com- 
mon with other tissue structures, still some obvious gaps in our knowledge,, 
but none the less, some of the more important of these physiologic activities 
of the spleen are noAv well established. Chart 1 presents a diagrammatic 
summarization of the generally accepted functions together with current con- 
cepts corresponding to the abnormalities characteristic of and related to cer- 
tain clinical diseases. 

The essential phagocytic activity of the cells of the reticuloendothelial 
system for red and white blood cells, platelets, bacteria and other foreign par- 
ticulate matter has long been known and may be readily observed in any 
laboratory in which the study of fresh tissues supravitally stained is under- 
taken. Any intensification of this physiologic phagocytosis of other cells 
may produce a pathologic disequilibrium characterized by a sharp diminu- 
tion in one or more of the circulating elements in the blood. Whether the 
splenic phagocytes increase in number and destructive activity through ab- 
normal hereditary or environmental stimuli, or whether they respond sec- 
ondarily to fundamental alterations in the blood elements themselves, Avhich 

* Received for publication January 16, 1942. 
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render them more readily phagocytized, is not proved. Whatever the mech- 
anism and however exerted, the fact remains that excessive erythrocyte de- 
struction occurs in congenital hemolytic icterus and abnormal platelet se- 


THE FUNCTIONS OF THE SPLEEN 



CiiAUT 1. The functions of tiic spleen. This diagram is drawn to sliow the relationsiiips 
between .strvictural elements of tlie spleen and their physiologic functions. Added to this in 
tlie outermost circle are shown certain pathologic states that may result from alteration ot 
lliese i)hysiologic functions. The inner circle is represented by the structural components 
ot the s'pleen. .Arranged in radial fashion from each of these units is placed the corresponding 
functiim of each element. I'or example, the rcticulo-endothelial coinponent of the spleen 
cnnsist.-. n! endothelium and reticulum cells; from the former are tlerived clasmatocytes, .nu.l 
buter clasmatocytes, monocytes and daughter reticulum cells._ The clasmatocytes 
f'ciuclly) hut also the monocytes dispose of effete cellular elements and foreign substances by 
[iliagoeytosis {iie.xt to outer circle). .A ciisturbance (pathologic increase)^ in this tuncfiun 
’.vnrn dircctcil principally against the neutrophilic leukocytes may result in severe neutr<>- 
( the :>p!cnsc neutropenia of the outermost circle) ; when the accelerated phagocytosi.^ 
i> dirt cted against oth.er elements, the other tliseascs shown may result. 


iucstr.'uitn! in c.s>ciitial ihromhocytopcuic purpura. l)oth ot wliicli may be 
“t rected Ciiiupktcly by .stsccc.ssftil .splenectomy. 

^ ht tlicsTetic-tl grounds alone, anil by analogy, a similar overactivity ot 
*sc Ojocftsc tnacroplsagus for granulocytes was pretlictctl, and the hr>t casc> 
trtiui tnis csitiic ai .-Xtiantic Cite iti Mav ]9a9.' 1 Ins syndronte 
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has since been recognized, confinned, and reported from two other clinics."’ ^ 
The following discussion is the first detailed account of the extended and 
prolonged observations of the orighial patients with this granulocytopenic 
syndrome, after sufficient time may be presumed to have elapsed for any 
further hematologic or other organic diseases to make their appearance if 
they were going to develop. Because of the unique nature of this disturb- 
ance and certain inevitable and characteristic variations from patient to pa- 
tient, each case will be presented in some detail. 

Casc Reports 

Case 1. J. M. S.,* female, aged 38; final diagnosis: acute splenic neutropenia. 
This patient had been in normal health until October 4, 1938, ten days before admis- 
sion to the University Hospital. The first symptoms were interpreted as a mild 
coryza, self treatment for which consisted of amphetrine by inhalation, nose drops 
(Vicks) and one aspirin tablet. Eight days later her throat became sore and she was 
seen by her family physician for the first time. A blood count was taken and a 
marked leukopenia (1900 per cu. mm.) with only 14 per cent neutrophiles was found. 
She was seen in consultation on the same day by one of us (B. K. W.) who made the 
following observations in the home: temperature 102, pulse 98, respirations 20. The 
throat was diffusely red and there was an ulcerated area on the mucosa of the right 
posterior pharynx about one half cm. in diameter. There was a slight generalized 
lymphadenopathy and the spleen was felt at the left costal border during quiet respi- 
rations, descending approximately two cm. upon deep inspiration. A purpuric area 
of spontaneous origin was found on the right lateral aspect of the thigh. The peri- 
pheral blood showed 1,400 white cells per cu. mm. with only 10 per cent neutrophiles, 
monocytes and lymphocytes being about equally represented. No pathologic qualita- 
tive changes in the white blood cells were seen. Sternal bone marrow aspiration in 
the home showed no foreign cell infiltration or toxic hypoplasia, but unexpectedly 
revealed a marked hyperplasia of myeloid cells without appreciable “shift to the left,” 
the majority being mature polymorphonuclears and myelocytes “C.” The diagnosis 
was not immediately evident, and suspecting a type of blood dyscrasia not previously 
observed in this clinic, hospitalization was advised for further study. 

Upon admission to the hospital the next day, October 14, additional historical 
facts. were elicited as follows: The patient was of American parentage and had al- 
ways been in average good health. There had been “growing pains” in childhood with- 
out actual swollen or painful joints. Ten years prior to the present admission, how- 
ever, there had been a chronic recurring mild sinusitis accompanied by painful 
swelling of most of the larger, as well as some of the smaller joints, but not the spine. 
The involvement had been migratory in character, but whether these symptoms re- 
flected acute rheumatic fever or rheumatoid arthritis could not be determined. Dur- 
ing the eight months preceding the present illness, these symptoms had been entirely 
absent. A tonsillectomy had been performed in 1926, and there was a miscarriage 
with curettage in 1932. There was a full term pregnancy with spontaneous delivery 
of a normal infant six months before the beginning of the present illness. A blood 
count done in the hospital at that time was reported as normal. The best weight of 
the patient had been 154 lbs., .average weight 138 and present weight 144. A detailed 
inquiry into the possible ingestion of drugs revealed no additional facts. There was 
no individual or family history of allergic manifestations. Other routine historical 
data were not pertinent to the present illness. 

*This patient was referred by Dr. H. K. Mouser, of Marion, Ohio, whose cordial co- 
operation made possible the subsequent studies of this first case identified as splenic 
neutropenia. 
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The physical examination of the patient in the hospital revealed no new signs. 
The temperature was 102.8°, pulse 118, respirations 22, blood -pressure, systolic 110, 
diastolic 80. The laboratory examinations other than the blood (see chart 2) were 


0-4264 J.I15 . 9 Aqed 33 years. SPLENIC NEUTROPENIA 



_ Cii.suT 2. The lieinatologic data in case 1 before and after splenectomy- Ihe charting 
<>t the white blood cells is upon a senii-logarithinic scale. The marked neutropenia, mild 
throuiixicylopcnia, and anemia with slight icterus and reticulocytosis are shown to he com- 
lileiely and permanently corrected by the splenectomy of October 25, 1958. The iminediate 
ri-'C in neiilrophiles on the day of operation is especially noteworthy and characteristic. 



‘Oil. liver lunctioii te.it » hippuric acid) was within iiorina! luiiits; stercvjscopic foetit- 
nun - ui the chot >hov,cd tiiild iironchiect.'i.sis at tiie left hasC, roentgeii-ray,-. 
‘■K, te-e'n reve-'i'eHl tus rvi'it : rocntgen-rav rdins ‘it the situiscs • v;ere clear and 

euisurcv^ yielded no patiiogcnic (irganisms. A ;wcoml ;>tcr!ial puncture rtrauinned the 
ot tfse hiiUc niarro'w for niveloid eieissc.'lts .'i-s rccf>rded itt table !. 
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PKIMARY SPLENIC NEUTROPENIA 

Attempts to treat the persistent leukopenia medically with parenteral admiinistra- 
tion of pentnucleotides (0.7 gm. every six hours for eight doses), and liver extract 
(100 units every 12 hours for four doses) were without any demonstrable influence 
on the white blood cell count pr the clinical picture. An adrenalin test showed a small 
increase of neutrophiles from 200 to 350 per cu. mm. which was not deemed sig- 
nificant. 

Inasmuch as the patient continued to show a steadily progressive, non-remitting 
clinical course, with rising temperature (103.5°), enlarging spleen (now 5 cm. below 
the left costal border during quiet respiration), increasing angina and profound gran- 
ulopenic leukopenia, further delay was considered unsafe, and splenectomy was ad- 
vised and accomplished on October 25, 1938 by Dr. George Curtis. An immediate 
rise in leukocytes occurred post-splenectomy, and after seven hours the peripheral 
blood showed 20,100 white blood cells, of which 90 per cent were mature, motile 
neutrophilic granulocytes (see table 1). The subsequent readjustment of the white 
cells, the over compensatory peak in platelets, and the reestablishment of reticulocytes, 
red blood cells and icterus at normal levels are shown on chart 2. The patient made a 
good clinical recovery with only one complication, cystitis of the colon bacillus type, 
occurring on the tenth day post-operative, which cleared up promptly under mandelic 
acid treatment. She was discharged on the- twenty-first post-operative day. As indi- 
cated on the chart, she has been seen frequently since, but no return of the granulo- 
penia has occurred, nor have, evidences of leukemia or any other disease appeared to 
date (June 1942). 

At operation, the liver appeared normal, and no evidence of portal hypertension 
was apparent. The removed spleen weighed 890 gm. and from it 241 gm. of blood 
could be expressed. The entire peritoneal surface was smooth and there were no 
adhesions. The elongated organ was a dull muscular red. There was no thickening 
of the capsule. Scrapings of the pulp substance stained supravitally showed a marked 
increase in the phagocytic clasmatocytes, often 10 or more to an oil immersion field, 
within which ingested neutrophilic leukocytes predominated with also some mature 
red blood cells and an occasional normoblast. No other abnormalities of the spleen 
were determined either supravitally or upon study of the fixed sections. Plate 1, 
figures 3 and 5 are photomicrographs of the phagocytic phenomena observed. 

Case 2* B. K., male, aged 50 ; final diagnosis, subacute splenic neutropenia. 
This patient was admitted to the University Hospital for the first time on September 
21, 1938 with the presenting complaint of progressive fatigue. His present illness 
began two months previously, when his family physician in another city promptly re- 
ferred him to a hospital for diagnosis. After some 17 days of observation and in- 
vestigative studies no conclusion was reached, and the patient was discharged after 
receiving two blood transfusions. He was then admitted to University Hospital 
where the following studies were directed by one of us (B. K. W.). The patient was 
a poultry dealer of Jewish extraction who had always been in good health until the 

* Referred by Drs. B. S. Kline and S. F. Rosen, Cleveland, Ohio, whose cooperation we 
gratefully acknowledge. 


Fig. 3. Photograph of a highly^ phagocytic clasmatocyte from the spleen of case 1. Oil 
immersion lens and hematoxylin-eosin stained paraffin section. Magnification to correspond 
approximately with drawings of figures 1 and 2. 

Fig. 4. A photograph through the oil immersion lens of a phagocytic clasmatocyte from 
the spleen of case 2. Hematoxylin-eosin stained paraffin section. Magnification approxi- 
mately upon the scale of the drawings shown as figures 1 and 2. 

Fig. 3. A photograph of an oil immersion field ( X 1250) selected from a paraffin section 
of the spleen of case 1. At least six highly phagocytic clasmatocytes (indicated by the 
arrows) were present in this single field, illustrating the marked increase in number and 
activity of these cells. The illustration is typical of the density of concentration of the 
macrophages found in the spleen of this case. Hematoxylin-eosin stain. 
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advent of symptoms of exhaustion as noted. He had never been exposed to coal tar 
products, lead or other industrial hazards. He had taken no drugs except aspirin in 
small quantity. There was no history of allergy or blood diseases in either the pa- 
tient or his family. Interrogation by systems revealed no relevant data. Physical 
examination showed as the only significant positive finding an enlarged spleen, ex- 
tending 6 cm. below the costal border in the mid-clavicular line. The laboratory stud- 
ies gave the following data: Blood showed marked leukopenia, moderate anemia and 
thrombocytopenia, and the bone marrow showed myeloid hyperplasia (see table 2) ; 
Wassermann and Kahn reactions were negative; urinalysis was negative; hippuric 
acid and bromsulphalein tests for liver function were within physiologic limits; all 
blood chemical determinations were normal; basal metabolic rate was -i-9 per cent; 
stool examinations were negative for occult blood, ova and parasites; gastric analysis 
showed 1° of free acid in the fasting sample rising steadily to 72° in a specimen 60 
minutes after histamine; fluoroscopy of the stomach and colon, and a chest roentgen- 
ray plate revealed no organic pathologic lesions referable to these areas. The patient 
remained in the hospital for three days during which the temperature, pulse and respi- 
rations were normal. The adrenalin test was positive for excessive splenic seques- 
tration (chart 3). Congenital hemolytic jaundice, hypoplastic anemia and Banti’s 
syndrome were ruled out, but no positive diagnosis could be decided upon, and he was 
discharged with the request to return for further observations. 

Seven weeks later the same patient was re-admitted to the University Hospital. 
The interval history recorded a steadily increasing weakness and an enlarging tumor 
mass in the abdomen. Upon physical examination the patient was now found to be 
clinically jaundiced and the spleen extended 8 cm. below the left costal* border. The 


Table II 

Supplement to Chart 3 

Details of Blood Examinations 



Sept. 21, 
1938 

Nov. 8, 
1938 

Nov. IS. 1938 

1 

Dec. 19, 
1938 

Oct. 27. 
1939 


1st .-Xdm. 
to Hosp. 

2nd .’Vdor. 
to Hosp. 

i Hour 
before 
Splen- 
ectomy 

8 Hours 
after 
Splen- 
ectomy 

1 Month, 

1 Day 
after 
Splen- 
ectomy 

1 1 Months, 

3 Weeks 
after 
Splen- 
ectomy 

'I’otal W.U.C. 

1,850 

1,200 i 

1,000 

12,600 

4,100 

8.500 

Total R.I3.C. 

3,320,000 

2,480,000 , 

2,650,000 

3,460,000 

4,120,000 

5,110,000 

lotal Platelets 

185,920 

69,440 

29,440 

560,000 

799,280 

1,522.780 

Hcmoi^lobiii (Gin) 

10.6 

7.5 

7.6 

10.0 

13.0 

13.9 

Reiir,u!oc%'tC3 (%) 

14.2 

12.0 

28.0 

22.6 1 

0.6 

2«2 

p!l Volume R.U.C. (%) 
Sedimentation Iiule.-e 

32 

27 : 

1 

i 

— 

41 


mm./mln. R.B.C. 

! 1.7 

0.6 i 
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1.4 

1.0 

Index 

iJiUerenti.il Count 

1 7 

20 
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— 

“ i 

7 
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P.MX — .Mature 

i 26 

i 24 

! 12 I 

85 

31 

50 

•M e t a in V el cc v t c 

! 0 

i -> 

i 6 1 

0 1 

0 

0 

.MyekKyie “C’' 

1 0 

i 2 


0 ; 

0 

0 

.. . .Myelocyte "B” 

! 0 

5 0 ^ 

! 0 1 

0 i 

0 

0 

f.o I’fiophdei 

! f 

1 16 

! 6 

; 2 i 

0 1 

10 

1 
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Co 

i 0 1 

0 1 
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Table II (CoiUittued) 


Details of Sternal Bone Marrow Examination 



Sept. 21, 1938 

Nov. 8, 1938 

Dec. 14, 1938 

April 5, 1939 


1st .‘Admission 
to Hospit.il 

2nd Admission 
to Hospital 

26 days — 

Post Splenectomy 

4 Mos. 17 days — 
Post Splenectomy 

Myeloid Elements 

PMN Mature 

3S 

19 

39.5 

58 

Myelocytes "C" 

36.5 

56 

28.5 

24 

Mj'elocytes “B" 

4.0 

8 

3.0 

2 

Myelocytes "A” 

0 

0 

1.0 

0 

Myeloblasts 

0 

0 

0.5 

0 

B.M.B. 

0.5 

0 

1.0 

0 

PME Mature 

3.5 

3.5 

2.0 

2 

PME Myelocytes “C" 

6 

0 

1.0 

2.5 

PME Myelocytes “B" 

0.5 

0 

0 

1.0 

Lymphocytes 

4.5 

4.5 

11.0 

6.0 

R.E. Cells 

0.5 

1.0 

0 

0 

Plasma Cells 

3.0 

3.0 

2 

2 

Monocytes 

0.5 

3.0 

9 

1.5 

Clasmatocytes 

0.5 

1.0 

1 

1.0 

RBC (No. per 100 WBC) 
Normoblasts 

119 

98 

i 

46 

35 

Late Erythroblasts 

99 

8 

2 

5 

Early Erythroblasts 

18 

5 

3 

1 

Megakaryocytes 

1 

0 

0.5 

0 

WBC : RBC Ratio 

1 : 2.36 

1 : 1.1 

2 : 1.1 

3 : 1.2 

Remarks: 

1 

No. Path. 
Cells seen. 





neutropenia, the hemolytic anemia and thrombocytopenia had become more severe (see 
table 2 and chart 3) and the bone marrow more hyperplastic, so that it seemed clear 
that the enlarged spleen was the responsible agent. A diagnosis of splenic neutro- 
penia was made and splenectomy was successfully accomplished on November 18, 
1938, by Dr. G. M. Curtis with hematologic and clinical results entirely comparable 
with tliose already noted in case 1. (See chart 3.) The liver appeared normal at 
operation, and there were no evidences of portal hypertension. The spleen closely 
resembled grossly and microscopically that of case 1. No abnormality could be de- 
termined except the excessive phagocytosis of neutrophilic leukocytes and erythrocytes, 
which was most strikingly seen in the supravitally stained scrapings of the splenic 
pulp, as illustrated on plate 1, figure 4. The patient developed severe abdominal pain 
in the left upper mid-abdomen on the third post-operative day, which persisted for 
10 days and was thought to be due to splenic vein thrombosis although the exact nature 
of this temporary abdominal distress was never proved. The patient was discharged to 
his home on December 19, 1938, with all blood elements essentially normal (table 2). 
Repeated follow-up observations have shown no return of the original or of any other 
blood dyscrasia, and this man has continued in normally good health throughout the 
past 3% years. 

Case 3* L. B., female, aged 67; final diagnosis: chronic splenic neutropenia. 
This patient was admitted for tlie first time to the University Hospital on October 21, 
1937, with the chief complaint of progressive weakness during the past four months. 
She was subjected to a diagnostic study by one of us (C. A. D.) and the following 
facts were obtained: The history revealed tliat the patient had been in usual health 

* Referred by Dr. Mark D. Godfrey, Columbus, Ohio, whose cooperation we gratefully 
acknowledge. 
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until the spring of 1937 when she noted some slight diminution in energy. The degree 
of exhaustion gradually increased until by September she was forced to spend the 
greater portion of her time in bed. She was given iron for anemia by her local phy- 
sician, but became nauseated and discontinued it. Seen later by another physician, 
the leukopenia was found and 10 doses of pentnucleotide of 10 c.c. each were given 
with no improvement. No other drugs were taken. She had had a mild but persistent. 



Chart 3. The hematologic findings in case 2 before and after splenectomy- v.’hite 
*14 -1 charted upon a scnii-logarithmic scale. The break in the lines from September 2-1, 
* ^ ^«ovesnber 8, 1938, represents a period in which the patient was out of tlic hospital 

•n.ij h.cyid stmlics were not obtained. The immediacy of the results after the removal of the 
■P-'-en i;i clearly shown. Corrections in levels of red cells, icterus, reticulocytes, and platelets 
’IVr fa -‘pPareiit. This patient really exhibited a hypersplenism «!irccted toward all the cir- 
bltial elements hut chiefly toward the gramilocvTcs. 


siifuii'.c, f.wn-prtxiuctivc cough “all iicr life.” For tile previous seven ycar.s there had 
:ro;n tiiuc to time soiiic tenderness atui sweliing of various joints, chiefly the 
••■'yjcii, ;,ynipto:it> ivad been atjsent for two ntotuiis prior to admission. No 

y.i.er ic.evant data were elicited. The physical examination siinwed nothing umisnal 
5 except an enlarged harti spleen extending H ctis. v/elow the 
‘■“■■''S-. Nile (t>50) was the mo.it profound wc iiad ever encountered, 
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with the sternal marrow hyperplastic (see table 3, and chart 4). Urinalysis was 
within normal limits; phenolsulphonphtlialein kidney function test was within normal 
limits. Liver function tests: bromsulphalein excretion was normal, and hippuric acid 
test showed excretion of 2.36 grams in two hours. All blood chemical determinations 
were normal; glucose tolerance test showed mild diabetic type of curve; electro- 
cardiogram revealed marked myocardial damage; chest roentgen-ray plate showed 
diffuse fibrosis witli an oval area on the right side that was interpreted as a thickening 
of the pleura, probably the result of an old healed empyema; fluoroscopy of the stomach 
and colon showed no organic pathology. A Banti’s syndrome was suspected and 
splenectomy was advised, but refused by patient and family because of age and the 
apparently great surgical risk. Before discharge the patient was given 12 c.c. of liver 
extract over a period of 10 days without any improvement. 



Chart 4. The hematologic data, case 3, before and after splenectomy. The period 
from Decernber 1, 1937, to November 9, 1938, represents the interval between the first and 
second admissions to the hospital. The granular cells were almost completely absent from 
the peripheral blood prior to splenectomy during the second hospital admission. Sixteen 
months following splenectomy during which time permanent correction of the neutropenia was 
observed, the patient suffered an attack of facial erysipelas. The customary neutrophilic 
leukocytosis incident to this disease is well shown on this chart, prompt recovery following 
sulfanilamide therapy. Only the white cells are charted upon a semi-logarithmic scale. 


Approximately one year later, November 9, 1938, this patient was again brought 
to the clinic and re-admitted to the Research Service. During the interim she had be- 
come increasingly weaker, more dyspneic, and had developed a purulent conjunctivitis. 
An ulceration had appeared two months earlier on the right lower leg from an 
abrasion of the skin, which gradually spread, failing to respond to any treatment. 
When examined in the hospital, the ulcer crater measured 5% cm. in diameter by 
% cm. deep. The spleen of this patient had continued to enlarge until it was found 
to extend deep into the left pelvis inferiorly. No lymphadenopatliy was apparent. 
The blood examination showed a still more profound leukopenia (150), there being only 
25 to 30 neutrophilic leukocytes per cu. mm. of blood. There was also a more definite 
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thrombocytopenia with red cells, hemoglobin and reticulocytes relatively unchanged. 
There was no jaundice. An examination of the sternal bone marrow showed a main- 
tained hyperplasia of the myeloid elements, mostly at the myelocyte "C” level (see 
table 3). The lowest circulating granulocyte level occurred on November 18 at which 
time only 1 per cent neutrophiles were found in a total white cell count of 300 per cu. 
mm. The highest value was recorded on November 16, 25 per cent neutrophiles in a 
total count of 450 white blood cells. Other pertinent laboratory studies were as 
follows: Liver function tests showed 2.63 gm. hippuric acid excreted, galactose toler- 
ance test showed no galactose excreted, no bromsulphalein dye (5 mg. per kilo) was 
found in circulation at end of 30 minutes. The total serum proteins were 6.1 per cent; 
serum calcium 10.2 mg. per cent. The basal metabolism was +26 per cent. The 
phenolsulphonphthalein kidney function test showed a dye excretion of 60 per 
cent in two hours, with urinalysis normal. The temperature during the 19 days in the 
hospital before splenectomy varied between 97.8° and 101.4° F. Symptomatic 
therapy was of no benefit, and at this time both patient and' family asked - for 
splenectomy. 

Splenectomy was accomplished on November 28, 1938, by Dr. G. M. Curtis. 
There was no free fluid in the abdominal cavity nor any evidence of venous engorge- 
ment. The liver was normal in size and appearance. The spleen was freely movable 
with no adhesions and, when removed, weighed 2,070 gm. In addition, a large ac- 
cessory spleen, measuring 2 by 2 by cm., was extirpated. Supravitally stained scrap- 
ings of the pulp of the spleen showed a marked increase in phagocytic clasmatocytes or 
macrophages, most of which were actively destroying neutrophilic leukocytes (see 
plate 1, figures 1 and 2). Exactly 35 minutes aher the splenic pedicle had been 


Table III 

Supplement to Chart 4 



Details of Blood Examination 

' 

Oct. 21. 
1937 

Nov. 9, 
1938 

Nov. 28. 1938 

Jan. 2, 
1939 

.May M. 
1911 


1st 

2nd 

} h. 

8 h. 

1 mo. 

2 yra. 


Admission 

Admission 

bclorc 

alter 

3 days 

5J mos. 


to 

to 

Splcn- 

Splen- 

after 

after 


Hospital 

Hospital 

cctomy 

cctomy 

Splen- 

splen- 





cctomy 

cctorriy 

Toi;il U' r 

650 

150 



11,450 

6,300 


5,690,000 

3,600,000 

3,790,000 

4,600,000 

4,570,000 

4.810,000 


310,000 

79,200 

151,600 

892,000 

914,000 

230,000 


8.5 

8.0 

9.1 

11.8 

11. 1 

13.9 


2.8 

3.0 

2.8 

5.2 

1.4 

0.4 


30 

— 


36 

38 



0.9 


’ 

1.0 

0.6 1 



6.6 




j 


1 4S 

20 

1.5 

85 

18 

54 

! •> 

5 

5 

6 

0 

0 

f 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

: 2 

0 

0 

0 

0 

0 

i 0 

0 

0 

0 

0 

0 

,52 

70 

70 

> 

73 

26 

16 

> 

10 


9 

20 

!» 

\Ai2-jm 

0 

0 

0 

0 

0 
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Table III (Continued) 



' Details of Sternal Bone Marrow Examination 

j 


Oct. 2t. 1937 

1st .Admission 
to Hospital 

Nov. is, 1938 

2nd Admission 
to Hospital 

Jan. 5. 1939 

1 mo. 7 days after 
Splenectomy 

Myeloid Elements 

PMN Mature 

2.5 

0 

2.0 

Myelocytes “C" 

59.0 

92.5 

80.0 

Myelocytes “B” 

20.5 

1.0 

4.5 

Myelocytes “A” 

2.5 

0 

0.5 

Myeloblasts 

0 

0 

0 

P.M.B. 

1.5 

1 

0.5 

P.M.E. Mature 

1.5 

2.0 

0 

P.M.E. Myelocytes “C" 

4.5 

2.0 

2.5 

P.M.E. Myelocytes "B” 

0.5 

0 

0 

Lymphocytes 

5.0 

0 

i 5.5 

R. E. Cells 

0 

0 

0 

Monocytes 

0.5 

0 

0'.5 

Plasma Cells 

2.0 

0.5 

1.0 

Clasmatocytes 

0 

0 

0.5 

R.B.C. (No. per 100 W.B.C.) 
Normoblasts 

17 

23 

64 

Late Erythroblasts 

5.5 

21 

19 

Early Erythroblasts 

2.5 

17 

1 

Megakaryocytes 

0 


2.5 

W.B.C. : R.B.C. Ratio 

4 : 1 

2:1.2 

2 : 1.6 


clamped tlie white blood couzit was 2,250 with 32 per cent neutrophiles ; six hours 
post-splenectomy the white blood cells were 3,350 with 84 per cent of the cells neutro- 
philic leukocytes; 24 hours later the white blood count was 11,850 with 78 per cent 
neutrophiles. The post-operative course was uneventful, without any complications, 
and it was interesting to note that the chronic ulceration of tire right leg healed even 
before the abdominal incision. In April 1940, tliis patient, now 70 years of age, sud- 
denly developed an acute fulminant erysipelas of the face, and was admitted to the 
University Hospital on the third day of her illness with a high fever and semi-coma- 
tose. Sulfanilamide was given in the dosage indicated on chart 3 with immediate 
improvement and prompt recovery. The leukocytic reaction was a characteristic and 
adequate response to infection, completely substantiating the fundamental integrity of 
the bone marrow in this patient. She has continued well to the present time (January 
1942). 

Case 4. T. V., female, aged 12; final diagnosis: subacute splenic neutropenia 
and thrombocytopenia (chart 5). This girl was admitted to the Research Service, 
University Hospital, May 6, 1941, where the studies were directed by one of us 
(C.A.D.), The chief complaints were anorexia, weakness, persistent low grade fever, 
frequent epistaxes, bleeding gums, and generalized ecchymoses and petechiae of skin 
and mucous membranes. The patient had been in usual health until February 5, 1941, 
when she became ill with what was diagnosed as “influenza and bronchitis with sore 
throat and ezilarged cervical lymph glands.” One week after the initial onset, small 
subcutaneous ecchymoses appeared first on the arms and subsequently in “crops” over 
the entire body, which phenomenon continued up to and including the time of ad- 
mission. Some 20 epistaxes were reported, the last having continued for 24 hours 
just prior to entering the hospital. A “diarrhea” of four to five “tarry” stools daily 
had persisted for two weeks, with a weight loss only from 74 to 71 lbs. The patient 
is said by the motlier never to have been physically strong or rugged, having suffered 
more or less severely from all childhood diseases, and having always “bruised easily.” 
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Family history was non-contributory for blood dyscrasias. The significant physical 
findings on admission were: temperature 100° F., pulse 88, respirations 24, blood pres- 
sure systolic 114, diastolic .60 ; pallor of skin and mucous membranes with numerous 
petechial hemorrhages scattered over chest, abdomen, back and extremities, and large 
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data: total white blood cells 3400 to 5100, despite recent hemorrhages; total red blood 
cells 3,000,000 to 3,250,000; hematocrit 33 per cent; hemoglobin'll gm. per 100 c.c.; 
reticulocytes 6.S to 9,2 per cent; blood platelets 6400 to 32,000 per cu. mm. (normal 
700,000) ; corrected erythrocyte sedimentation i-ate 0.3 mm. per minute (normal) ; ery- 
throcyte fragility range .412 to .300; icterus index 5; prothrombin 60 per cent; repre- 
sentative supravital diflferential count of tlie white blood cells showed polymorpho- 
nuclear neutrophiles 56 per cent, eosinophiles 4 per cent, lymphocytes 34 per cent, 
monocytes 6 per cent, without significant qualitative abnormalities; bleeding time was 
6^6 minutes, Howell’s coagulation time 10 minutes with delayed clot retraction. Hip- 
puric acid excreted was 3.7 gm., urinalysis was essentially physiologic; serological tests 
for syphilis were negative. The sternal bone marrow on May 8 was grossly hyper- 
plastic with red rather than gray tissue flecks; microscopically by actual count the 
RBC:WBC ratio was 5.1; normoblasts predominated with frequent mitotic figures 
observed in the few erythroblasts and occasional megaloblasts present; the myeloid 
elements were largely neutrophilic and at the myelocyte C or relatively mature stage 
with a few eosinophiles; the megakaryocytes appeared to be increased both relatively 
and in absolute number, as many as three being found in one oil immersion field, and 
were seen in every stage of immaturity from young, large mononuclear mega- 
karyocytoblasts through intermediate to large, typical, mature granular megakaryo- 
cytes ; only one plasma cell, an extremely rare phagocytic macrophage, and no 
monocytes or other cells foreign to normal bone marrow were encountered. The 
interpretation was, generalized pan-marrow hyperplasia of all normal cell types, with 
a significant left shift only in megakaryocytes, without evidence of toxic destruction or 
maturational arrest, therefore, a reflection of excessive peripheral demands for all 
types of circulating elements. The adrenalin test on May 9 showed a maximum rise 
in total white blood cells from the base line of 3450 to 7100 at the end of 15 and 50 
minutes; red blood cells rose from 3,250,000 to 4,100,000 at the end of 50 minutes, and 
hemoglobin 11 gm. to 12 gm. ; the platelets fluctuated between 32,500 and 14,000, the 
lower figures being recorded during the test. 

Both the granulopenic leukopenia and splenomegaly, proved by direct and indirect 
evidence, are incompatible with a simple diagnosis of essential thrombocytopenic pur- 
pura. In no other instance of uncomplicated splenic purpura in our experience to date 
has tlie spleen been clinically palpable or at operation been found to be enlarged. The 
evidence seemed to justify the pre-operative diagnosis of thrombocytopenic purpura 
and granulocytopenic leukopenia, both attributable to splenic hypersequestration with 
compensatory marrow hyperplasia which also included the red cells a reaction secon- 
dary to the purpuric hemorrhages. Following parenteral administration of vitamin K 
and a blood transfusion of 200 c.c. to secure hemostasis, splenectomy was successfully 
accomplished on May 13 by Dr. Curtis. The temperature rose no higher post- 
operatively tlian the pre-operative base line between 100 and 101° F., and became 
normal for the first time in four months on the fifth post-operative day. On the day 
of operation the total white cell count rose from 3900 with 74 per cent polymorpho- 
nuclear neutrophiles at 9:00 a.m. to 44,400 with 96 per cent polymorphonuclear neu- 
trophiles by 3 :45 p.m., the spleen having been removed about 1 1 :00 a.m. The red 
blood cells increased from 4,090,000 to 5,200,000, and the blood platelets from 16,400 
to 165,580. This astounding increase in circulating granulocytes immediately follow- 
ing operation, in the absence of any infection or complication, reflects the tremendous 
compensatory hyperplasia of myelocytes in the bone marrow and the less stable hemo- 
lytopoietic equilibrium which we always find in children. The increase of approxi- 
mately one million red blood cells per cu. mm. represents the reservoir sequestration 
of these elements in the enlarged spleen. The following day the platelets were 509,000 
per cu. mm. and by the seventh post-operative day had risen to 2,616,000 per cu. mm. 
under the released productive capacity of the megakaryocytes. Under adrenalin 
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stimulation after exposure, the. spleen contracted to approximately one-third of its 
gross size as first observed before the pedicle was clamped, and when removed, 
measured 4¥j by 31^ by 214 inches and weighed 205 grams. Immediate supravital 
studies of the splenic parenchyma revealed a most striking abnormal segregation of 
polymorphonuclear neutrophiles, an occasional myelocyte C and eosinophilic granulo- 
cyte, and from one to three very large, highly phagocytic macrophages per oil im- 
mersion field containing many myeloid elements, fewer red blood cells, and much 
smaller material which could be interpreted as platelet debris. There was the usual 
number of qualitatively normal lymphocytes, and no increased fibrosis and no other 
pathologic cells or tissue changes were apparent. The patient was discharged on the 
fourteenth post-operative day in normal hematopoietic and clinical equilibrium, and 
when last seen June IS, 1941 she had 13,600 white blood cells, 4,270,000 red blood cells, 
hematocrit of 41 per cent, 13 gm. of hemoglobin, 832,000 blood platelets, 65 per cent 
polymorphonuclear neutrophiles, 7 per cent eosinophiles, 21 per cent lymphocytes, and 
7 per cent monocytes. 

Case 5. C. G., male, aged 34 years; final diagnosis: subacute splenic neutropenia, 
with thrombocytopenia and hemolytic anemia. This. patient was well until May 5, 
1938 when he developed a cough, sore throat, fever, and complained of easy ex- 
haustion. A diagnosis of influenza was made by his physician. He did not improve, 
and the first record of a blood examination was made one month later at which time 
he Avas said to have an anemia. He was placed on liver and iron therapy but without 
improvement. A sternal marrow aspiration done at this time was reported as normal. 
Witiiin the space of two months he received 11 blood transfusions. On December 19, 
1938 an enlarged spleen was discovered and deep roentgen-ray therapy was given. 
During the succeeding nine weeks of his hospitalization he received two additional 


transfusions and two therapeutic injections of typhoid vaccine. In the meantime there 
had been four bone marrow studies, the last one of which was interpreted as “aplastic." 
Liver and iron were continued without improvement. Bleeding of the gums de- 
veloped about one month prior to admission to the University Hospital. The past 
history included symptomatic and radiological evidence of peptic ulcer of 12 years’ 
duration. The patient was a glazier by occupation but had had no contact with lead. 

Upon admission to the University Plospital research service (B. K. W.) the 


physical examination showed a well nourished but apprehensive male patient of the 
stated age with an icteric pallor to the skin, sclerae, and mucous membranes. Minimal 
but generalized adenopathy was present with an enlarged spleen extending two cm. 
below tile left costal border. Mo other significant physical abnormalities were noted, 
the laboratory data included; peripheral neutropenic leukopenia, moderate anemia and 
marked tlirombocytopenia (chart 6), The bone marrow differentiaLs revealed pan- 
hypcrplasia for all elements but more particularly the nucleated red cells. Uri- 
nalysis was normal. The basal metabolic rate was minus 21 per cent; checked at 
minus 22 per cent. The Wasserrnann and Kahn reactions were negative. The hip- 
puric acid e.Ncretion was 4.5 gm. in two hours. The blood chemistry revealed a fast- 
ing lloiid ;,.r.gur of 112 mg. per cent, blood urea nitrogen of 15 mg.- per cent, total 


tartuu!) or / piL-j- cent. 'I’he electrocardiogram showed a slight left axi.s deviation, 
.iud fl's; chci.t roctugen-ray was negative tor .any pathologic process. 'I'lie temperature 
and puiDC v.cre v.itiiiu pliysiologie limits. Splenectomy was performed on .May 12, 
hy D-, V'. .A. Dot'd, of the Department of Surgery, The presence of a 
ulcer v.as comlrmed, but all other alKlutninal viscera appeared iiortna! except 
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cated that seen in congenital hemolytic icterus following splenectomy.®.. The post- 
operative convalescence was complicated by temporary atelectasis of the left lung, 
followed by a mild bronchopneumonia, non-specific in type, which resolved satis- 
factorily, the patient being discharged on June 14, 1939. When seen two rrionths 
after operation, the patient had no symptomatic complaints, and all the cellular ele- 
ments were normal qualitatively and quantitatively in both blood and bone marrow. 
This recovery has been maintained up to and including the present writing ( 2 ^ years). 


0-^607 C.Q.,o’Aqeci 34 years. SPLENIC NEUTROPENIA 



Chart 6. The hematologic findings in case 5 before and after splenectomy. Prior to 
operation this patient presented a depression chiefly of the platelets and granulocytes. The 
increase of the platelets to normal levels following splenectomy was relatively slow, that of 
the neutrophilic leukocytes was immediate. The charting of the white blood cells is upon 
a semi-logarithmic scale. 

Discussion 

An analysis of the preceding cases shows the “common denominator” of 
all to have been profound granulopenia, panhyperplasia of the marrow and 
splenomegaly, with splenectomy curative. Varying degrees and combina- 
tions of hemolytic anemia and thrombocytopenic purpura were encountered 
and coincidentally corrected. In each case the anemia was hemolytic in 
type, with elevated reticulocyte count and icterus with negative direct van den 
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Bergh reaction. Case 1 showed principally neutropenia hut also definite 
thrombocytopenia and hemolytic anemia. Case 2 although exhibiting chiefly 
neutropenia when first seen, liad developed two months later not only a more 
profound neutropenia, but also a hemolytic anemia and thrombocytopenia 
of rather severe grade. Case 3 showed tiie most extreme and pure example 
of neutropenic leukopenia, at no time evidencing any hemolytic anemia, but 
developing some non-symptomatic thrombocytopenia by the second admis- 
sion. Case 4 is instructive from the standpoint of the thrombocytopenic 
purpura which was the most striking presenting feature upon hospitalization, 
but probably represented a secondary manifestation of primary splenomegalic 
neutropenia when all of the facts are weighed critically. Case 5 showed 
initial infection with subsequent neutropenia and icteric anemia, and finally 
bleeding gums (thrombocytopenia), all of which disappeared after splenec- 
tomy. From these facts there is little doubt that a single mechanism is re- 
sponsible for the various degrees of anemia, neutropenia or thrombocytopenia 
in this group of cases, especially when it has been demonstrated that all three 
elements are increased following splenectomy. In addition, it has been 
shown through direct supravital studies of the splenic parenchyma that there 
is a marked increase in number and phagocytic activity of the macrophages, 
each one of whidi is seen to be actively destroying not only neutrophilic leuko- 
cytes (and in some instances myelocytes) but also red blood cells, including 
normoblasts to a lesser degree. One can only conclude that the syndrome is 
directly a result of hypersplenism, in which there is not only an accentuation 
of the ph)^sioIogic function of disposing of effete, senile or damaged cir- 
culating blood elements, but also the development of a pathologic predilection 
for young, nucleated, as well as normal mature cells. We visualize this S3ai- 
drome, therefore, as closely akin to congenital hemolytic icterus and essential 
tlirombocytopeiiic purpura and possessing a comparable mechanism. In tlie 
former disease, the activation of the clasmatocytes of the spleen is directed 
chiefly toward the red blood cells, in the latter diiefly toward the thrombo- 
cytes, and in the neutropenic sjaidrome chiefly toward the neutrophilic 
leukocj'tes. A review of our cases of congenital heniotytic icterus and 
thrombocytopenic purpura reveals that each is often accompanied by a more 
or less definite reduction in other circulating units, including the white cells. 

It is not felt that the s^mdrome discussed in this paper is to be confused 
with Banti’s syndrome since in no instance has tliere been aity functional or 
direct evidence of portal hypertension or cirrhosis of the liver. Furtliermore, 
Banti’s syndrome is always characterized by recurring anemia secondary to 
esophageal or gastric hemorrhages, never by a hemolytic type of anemia, the 
latter being quite definite in several of our cases. And in the patients de- 
scribed here, purpura was occasionally observed, but seldom if ever massive 
hemorrhages, and none of the spleens removed at operation in our syndrome 
of leukopenia showed the histopathologic features described for Banti’s 
syndrome. 
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The limited data available in Telty’s ® reported cases do not permit either 
of their inclusion or exclusion in the syndrome described. Two of our 
patients had a history of joint pains, but this symptom was negligible during 
the acute neutropenic episodes. Felty’s original five cases each showed a 
moderate leukopenia but in no instance so severe a neutropenia as in our 
series. Although a slight secondary anemia was recorded, jaundice was not 
mentioned nor other evidence given upon which to postulate an underlying- 
hemolytic mechanism. Hanrahan’s case ’’ of Felty’s syndrome, except for 
the arthritis which was a prominent feature, more closely parallels the present 
series in that there was an appreciable anemia and thrombocytopenia, and it 
is stated that “larger cells exhibiting red blood cell phagocytosis were plentiful 
in the sinuses” of the spleen. Restitution of both red and white blood cells 
to normal was found months after splenectomy. As has many times been 
pointed out and as our own experience has verified, atrophic arthritis is often 
associated with some anemia and a moderate leukopenia, and in the young 
individual there is often splenomegaly (Still’s disease). As Felty himself 
pointed out, his syndrome may represent Banti’s disease with coincidental 
arthritis, although he believed he was dealing with a different clinical entity. 
Williams ® in reporting a case of so-called Felty’s syndrome, suggests that it 
may represent a primary disturbance of blood formation in which there is an 
arrest of maturation of the granulocytes. Postmortem studies showed a 
diminution in granulopoiesis in the bone marrow, the direct opposite of the 
findings in all of our cases. Cravens’ case ® resembles our syndrome only 
remotely. Price and Schoen field's case with postmortem studies showed 
only a very slight neutropenia. There was a minor degree of myeloid hyper- 
plasia in the bone marrow but no change in the spleen such as we have 
described. Without sufficient data in each individual case precisely to define 
■its limits and, therefore, its mechanism of production, these overlapping syn- 
dromes must remain symptomatically closely related but probably etiologi- 
cally distinct. The therapeutic approach to each clinical problem must de- 
pend upon the accurate determination of its fundamental, underlying cause. 

Furthermore, we do not believe that we are describing a syndrome that is 
fundamentally an infectious process, although, like congenital hemolytic 
icterus and probably essential thrombocytopenic purpura, the clinical and 
hematologic features may become apparent or the syndrome be precipitated 
during or following an infection. The association of splenomegaly and 
leukopenia with a wide variety of chronic infections is too well known to re- 
quire extended comment; however, the combination of thrombocytopenia, 
severe neutropenia with myeloid hyperplasia in the bone marrow and 
hemolytic anemia are not the classical features of chronic infections. 

Malignant neutropenia, drug induced or otherwise, is readily differen- 
tiated by a good history, clinically by absence of an enlarged spleen and 
hematologically by the bone marrow which is hypoplastic for myeloid ele- 
ments with marked maturation arrest.^^ 
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Leukemia of sub-leiikeniic myeloid type may present the most difficult 
differential diagnosis. Here a critical examination of bone marrow supple- 
menting carefully made blood studies is all important in that splenic neutro- 
penia never shows the qualitative alterations in tlie myeloid elements which 
characterize the myeloid leukemias. 

'I'Am-K 

Splenic Neutropenia 
Diagnosis 

I. Clinical: 

1. Splenomegaly 

2. Occasionally purpura (depends on degree of associated thrombocytopenia) 

3. Occasionally oral ulceration (depends on acuteness and severity of neutropenia) 

4. Occasionally mild icterus (depends on degree of associated anemia) 

II. Hematology 

1. Bone marrow 

a. Hyperplastic for myeloid series and, if hemolytic anemia is pronounced, 

erythroid series. 

b. No abnormal cells present 

c. Not leukemic 

2. Blood 

a. Marked specific neutropenia 

b. Anemia when present is macrocytic, hyperchromic in type 

c. Reticulocytosis if anemia is definite 

d. Increased indirect van den Bergh depending on grade of anemia 

e. Thrombocytopenia variable 

A summary of the essential diagnostic criteria is given in table 4. In 
general, from a clinical standpoint we feel that the presence of an easily pal- 
pable non-tender spleen is the most important feature. If, then, a severe 
. neutropenic leukopenia with variable even though slight anemia and thrombo- 
cytopenia is found and if the bone marrow shows panhyperplasia including 
the myeloid elements without maturation arrest or pathological alterations, 
the diagnosis should be sufficiently certain to justify the tlierapeutic test of 
splenectomy. 

We feel that the completeness of the recovery and the time interval that 
four of these patients have survived since our preliminary report ^ without 
any signs of relapse definitely eliminates any other diagnosis or mechanism 
such as hypoplastic anemia or subleukemic leukemia. 

Conclusions 

1. A newly recognized syndrome characterized by marked neutropenia 
and splenomegaly has been described. It is suggested that this be termed 
essential or primary splenic neutropenia, inasmuch as evidence is adduced 
to show that the basic mechanism is hypersplenism in which an accelerated 
destruction of the granular leukocytes of the circulating blood by the reticulo- 
endothelial cells of the spleen takes place. 

2. The disease is apparently permanently cured by removal of all splenic 
tissue, and the patients are restored to normal hemqlytopoietic equilibrium. 

3. Although this syndrome may superficially resemble Banti's syndrome, 
Felty’s syndrome, sub-leukemic myeloid leukemia, hypoplastic anemia, ma- 
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lignant neutropenia, or certain types of chronic infection in one or more 
particulars, it nevertheless is a separate and distinct entity based solely upon 
splenic dysfunction. In this respect primary splenic neutropenia is more 
closely related to congenital hemolytic icterus and essential thrombocytopenic 
purpuraj each of these predominant clinical and hematologic syndromes blend- 
ing into and involving to a greater or lesser degree the other. The reticulo- 
endothelial cells of the spleen when on a rampage of destruction, may se- 
lectively choose as victim any one of the elements of marrow origin passing 
through this organ, but more often than not other “innocent bystanding” 
elements suffer likewise in some degree. Splenectomy always is followed by 
an increase in all circulating blood elements whenever applied in any one of 
these conditions. 

4. An accurate final diagnosis may be achieved only after complete clinical 
information plus detailed studies of both the blood and bone marrow. 
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NON-OPERATIVE RESULTS IN NINETY PATIENTS 
WITH ABNORMAL CHOLECYSTOGRAMS 

By Staige D. Blackford, M.D., F.A.C.P., Robert M. Bird, Jr,, M.D,,. 
and S. Ward Casscells, M.D., University, Virginia 


The literature contains many reports indicating tiie effectiveness of medi- 


cal treatment in gall-bladder disease. However, Walters and Snell ^ believe 
that in many of these reports there is an element of wishful thinking in the 
interpretations of the results. They point out that long-term observations 
of large groups of medically treated patients are rare, and they cite the re- 
port of J. M. Blackford, King and Sherwood ' as one of the best. In that 
report, 200 cases diagnosed clinically as cholecystitis were reviewed by 
follow-up methods after an average period of nine and one-half years. 
However, the large majority of these cases were studied before cholecysto- 
grams came into use, and hence no attempt could be made to correlate the 
non-operative results with the cholecystographic examinations. It is the 
purpose of the present study to analyze the non-operative results obtained in 
a routine group of 90 patients w'ith abnormal cholecystograms. 

Selection of Cases. Records of more than 500 abnormal cholecystograms 
were found in the files of the Department of Roentgenolog)' of the Univer- 
sity of Virginia Hospital from 1925 to 1938. Wilson, Lehman and Good- 
win “ reported the results of surgery in 252 of these cases which came to 
operation. One hundred and eighty-five of the remaining cases had records 
available which were suitable for this study. 

Follow-up Method. A printed questionnaire was mailed to each of 
these 185 patients and, in most instances, to their local physicians. The 
questions in the form related to the following: (1) Subsequent indigestion; 
(2) food idiosyncrasies; (3) occurrence of abdominal pain; (4) occurrence 
of colic; (5) occurrence of jaundice; (6) treatment followed; (7) subse- 
quent operation; (8) ability to lead a normal life*; and (9) patient’s own 
estimate of any change in the status of symptoms after the cholecystogram. 

Satisfactory replies were received from 90 of the 185 patients (43.7 per 
cent). The average period of follow-up in these cases was six and one-half 
years. 


Initial Clinical Data 

General. The average age was 50.3 years. There were 57 females and 
23 males. Five were colored. 

Symptoms. The symptoms of these 90 patients were graded from their 
records at the time of the initial cholecystogram as mild, moderate and severe. 
In the mild group of 25 patients, there were many who had no symptoms 

* Received for publication January 14, 1941, 

Lrom the Department of Internal Medicine, University of Virginia Hospital. 
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referable to the gall-bladder and in whom the cholecystogram was performed 
merely as a part of, a general diagnostic survey. The others in this group 
were those who suffered with mild dyspepsia. There were 26 patients whose 
symptoms were classified as moderate, meaning that their general health was 
fair but that they suffered from bothersome indigestion, right upper quadrant 
pain, nausea or vomiting, either singly or in combination. None of these 
cases had either colic or jaundice. The severe group was comprised of the 
37 patients who complained of severe right upper quadrant pain, colic, jaun- 
dice or .frequent severe indigestion, singly or in combination. The patients 
in this group would probably have been diagnosed clinically as having chole- 
cystitis. The records in two remaining cases were inadequate to grade the 
severity of symptoms. 

Cholecystograms. Of the 69 patients without demonstrable stones, 29 
had non-functioning gall-bladders at the time of the original roentgen ex- 
amination, and 40 patients had poor function. Of the 21 cases with stones, 
six had non-functioning gall-bladders, nine poor function, and six good func- 
tion. 

Reasons for No Operation. In 33 patients, it was felt that the gall- 
bladder symptoms were too .mild to justify surgical interference. A trial on 
medical treatment before recourse to surgery was thought advisable in nine 
instances. Operation was recommended to 23 patients but they refused 
surgery. The operative risk was considered too great in 17 patients. No 
cause for delay in surgical treatment could be assigned from the records in 
eight cases. 

Treatment 

Medical. The exact ■ medical treatment advised in 57 cases is known 
from the records. It seems reasonable to assume that some similar advice 
was given to a majority of the remaining patients. Although the medical 
treatments instituted followed no set routine, in general the following points 
were stressed : ( 1 ) a bland diet suited to the individual's caloric needs and 
dietary idiosyncrasies; (2) fat content of the diet adjusted to the individual’s 
tolerance; (3) antispasmodic drugs when indicated; (4) choleretic drugs 
occasionally; and (5) sedatives if necessary. Many patients were placed on 
a simple bland diet with frequent feedings. It is impossible to say how 
closely the instructions were followed and what other remedies were used. 
Numerous patients attributed their improvement to various patent medicines 
which they had begun on their own initiative. 

Surgical. Ten of the 90 patients are known to have come to subsequent 
cholecystectomy. Three of these had non-functioning gall-bladders, five 
had poor function, and two had stones. 

Non-Operative Results 

Deaths. Fifteen of the 90 patients, on whom questionnaires were re- 
turned by their families, are dead. Two of these are said to have succumbed 
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to “gall-bladder attacks”; neither was subjected to surgery because of their 
advanced years. Two other fatal cases were jaundiced at the time of the 
cholecystogram. One of these died in the hospital without diagnosis while 
awaiting laparotomy. The other died on re-admission for alcoholic hal- 
lucinations, apparently from acute hepatitis. In 11. of the 15 fatal cases, 
death was attributed to causes outside the hepatic and biliary tracts. 

Method of Grading the Non-0 perati-uc Results. The symptomatic results 
in the 90 patients were graded in a manner similar to that employed by 
Wilson, Lehman and Goodwin “ : 


Grade 1: Excellent results. Good general health without recurrence 
of symptoms; no food idiosyncrasies; patient able to do ordinary work. 

Grade 2: Good results. Good general health with only mild digestive 
disturbances or occasional upper abdominal fullness; few foods not tolerated; 
no work loss. 

Grade 3: Fair results. Fair health with bothersome digestive upsets with 
or without right upper quadrant pain ; work loss. 

Grade 4: Poor results. Poor health; colic or frequent abdominal pain. 
The patient in this group considers himself the same or worse than before 
roentgen study. 

Patients falling into groups one and two have been termed “satisfactorj’” 
and those in groups three and four “unsatisfactory.” All cases which came 
to subsequent operation have been grouped under “unsatisfactory” even 
though three of these 10 were no better following surgery. 

After the 90 questionnaires were graded as satisfactory and unsatis- 
factory, the results were correlated with : ( 1 ) severity of the original symp- 
toms; (2) reason for delayed operation; and (3) initial roentgen report, 

1. Non-Operative Results Correlated zvith Severity of Original Symp- 
toms. The results were graded as satisfactory in 68 per cent of those whose 
original symptoms were classed as mild, in 50 per cent of those classed as 
moderate, and in 35 per cent of those classed as severe. 


2. Non-Operative Results Correlated with Reason for No Operation. 


Reason 


Total 

Symptomatic Results 

j Cases 

Deaths 


“Unsatisfactory” 

Advised but refused. . 

23 

, '4 

■ ' ■ ■ 7 

16 

Preliminary medical treatment advised 

9 

0 

2 

7 

loo tew gall-bladder svmptoms 

33 

4 

23 

10 

loo poor opera:tive risks.'. .. . . 

17 

5 

7 

10 

U nknown . . " 

8' 

2 

4 

4 

Totals. . . . . ' ‘ 

90 

15 

' 43 

47' ' 


• 
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3. Non-Operative Results Correlated with Initial Roentgen Report. 


Rocntgcii-Ray Report 

j 

No. of Cases 

Total Deaths 

1 

Subsequent 

Symptomatic Results 

G. B. oper. 

1 

“Satisfactory” 

"Unsatisfactory" 

Poor function 

; 40 

3 

5 

21 

19 

Non-function 

Stones 

29 

10 

3 

13 

16 

N.F 

6 

2 

1 

4 

2 

P.F 

9 

1 

0 

3 

6 

. G.F 

6 

1 

0 

1 

2 

4 

Totals. 

90 

IS 

10 

43 

47 

1 


It will be seen from the above that the symptomatic results were graded 
as satisfactory in 47.7 per cent of the entire 90 patients with abnormal 
cliole'cystograms, in 52.5 per cent of those with poor function, in 44.9 per cent 
of those with no function, and in 42.8 per cent of those with cholelithiasis. 

Comment 

The pitfalls of this study are apparent. Aside from the fallacies inherent 
in all questionnaire follow-ups, the total number of cases is too small for any 
statistical conclusions. Furthermore, in any attempt at analysis, the total 
would have to be broken down into even smaller groups on account of the 
variability in symptomatology and cholecystographic data. However, it 
seems justifiable to present this material in the hope that it may be amplified 
by other reports of a similar nature. 

It should be pointed out that tlie results presented here are called non- 
surgical rather than medical results. It was obvious from the replies that 
relatively few of these patients followed faithfully the medical regime ad- 
vised. But even in those who adhered strictly to the instructions given, 
there was no appreciable favorable difference in the results obtained. It is 
difficult to see how medical treatment of gall-bladder disease can affect its 
course other than by relief of symptoms which for the . most part are not 
directly attributable to the gall-bladder itself. It is believed that the results 
here reported represent to a large extent the natural course of the condition 
rather than specific results of medical treatment. It should be noted that 
medical treatment was considered the treatment of choice in only 10 per cent 
of the present group. 

From the symptomatic point of view, many of these patients with abnor- 
mal cholecystograms did not have sufficient symptoms to warrant a clinical 
diagnosis of cholecystitis. However, cholecystitis would presumably have 
been the clinical diagnosis in the 37 patients whose symptoms were classified 
as severe. It is interesting that symptomatic relief was graded as “satis- 
factory” in 35 per cent of this group as compared to 37 per cent in the group 
clinically diagnosed as cholecystitis reported by J. M. Blackford and 
associates." 
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When the present results are compared by the same criteria with those 
recorded by Wilson, Lehman and Goodwin •' from the same institution, it is 
found that “satisfactory clinical results” arc obtained in 79 per cent of cases 
of cholelithiasis by surgery as opposed to 43 per cent without surgery. This 
appears to favor surgery for cases of cholelithiasis with symptoms. On the 
other hand, in those with abnormal function alone on cholecystogram, the 64 
per cent relief from surgery does not contrast so favorably with the 49 pei 
cent relief without surgery. And finally, the 3.6 per cent operative mor- 
tality is about as large as the mortality from biliary causes over six and a hall 
years in the present series. 

It is not our purpose to discredit surgical treatment of gall-bladder dis- 
ease, but we wish to point out tlrat this small series of cases would again 
indicate: “the patient with uncomplicated cholecystitis should be given a 
trial on medical treatment and if not promptly relieved, he should be 
operated on.” ■ Watchful waiting may obviate a major surgical procedure, 
and it appears to be about as safe. 


SUAIMARY 

Ninety patients with abnormal cholecystograms were not subjected to 
immediate surgery. Over six and one-half years’ average follow-up, the 
non-operative results were “satisfactory” in 47.7 per cent of the group. 
Satisfactory results were found in 52.5 per cent of those with poorly func- 
tioning cholecystograms, in 44.9 per cent in those with non-functioning 
cholecystograms and in 42.8 per cent of those with cholelithiasis. 
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HEART STRAIN: A CRITICAL REVIEW; THE 
DEVELOPMENT OF A PHYSIO- 
LOGIC CONCEPT === 

By Aaron E. Parsonnet, M.D., C.M., F.A.C.P., and Arthur 
Bernstein, A.B., M.S., M.D., Neivark, Nezv Jersey 

Many of the obstacles in the path of modern cardiologic progress have 
been swept aside in the past 50 years, and the cardiologist of today can nego- 
tiate the highways and byways of his specialty with comparative ease. His 
chief concern at present, therefore, is to keep these hard won pathways of 
knowledge clear and, from time to time, add his bit to the sum total of 
amassed information. 

One field, however, still remains unexplored, that of heart strain. The 
subject is not a new one but is certainly an unsettled and misunderstood one. 
The law courts, insurance companies, compensation boards, industrial and 
military physicians, and last but not least, the cardiologists will readily at- 
test to the consternation, conflict of opinion, involved logic, and general dis- 
satisfaction a case of so-called “heart strain” can produce. Since this is 
such an important phase of cardiology and, at the same time, such a contro- 
versial one, we feel that an airing of the entire subject is long overdue. 

We are presenting this work, therefore, bringing to the attention of the 
medical profession the accumulated evidence on both sides of the subject, 
with the fervent hope that by stimulating a renewed interest, all of us may be 
helped to a final solution of a problem which still remains unsolved. 

The first source of confusion in dealing with the question of heart strain 
has been the lack of a comprehensive yet concise definition of the subject. 
The earlier writers seemed to have felt that there was no need for such a 
specific delineation, leaving one with the inevitable impression that heart 
strain differed in no way from strain of one or more of the somatic muscles. 
In order, then, to have a foundation for discussion, we shall define heart 
strain as: That condition zvhich produces myocardial damage, secondary to 
some umisual effort. As we consider this definition, it becomes immedi- 
ately apparent that this could not be applied to those cases of so-called heart 
strain which are supposedly due to prolonged, hard labor over many years 
and which the older writers, such as Allbutt, considered as the etiologic fac- 
tor.^ This then brings us to the first point that must be cleared up. Heart 
strain must be divided into two types, those which are produced by some 
sudden effort or strain, and those resulting from effort spread over a long 
period of time. The first Ave shall call “acute heart strain,” and the second 
Ave shall designate “chronic heart strain.” We Avill noAv consider the evi- 

* Received for publication March 19, 1941. 
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dence for each type separately, since this has been, we feel, tlie basis for mucli 
of the confusion which has arisen. 

Acute Heart Strain. The definition stated above seems to be most ade- 
quate for this portion of the subject, and with this in mind let us examine 
first the syndrome which has been covered by it before we attempt to gather 
evidence to prove or disprove it. The etiology of this condition, as presented 
by Kahn,"’ “ follows : 

a. Occupations — those causing sudden severe stress to be placed upon the 
heart, though these may ordinarily be light in character. 

b. Chronic infections and intoxications — these may act upon the myo- 
cardium and so act as an important contributory factor, though this 
cannot be proved. 

c. Previously existing heart disease — the acute strain may aggravate this 
condition. 

d. Age — this is important in that after the age of 40 there is a substitu- 
tion of fibrous instead of elastic tissue, especially in the aorta, with 
consequent lessened elasticity and subsequently less resistance to strain. 

e. Sex — more common in males only because they are more often en- 
gaged in industry, though there are cases recorded in females. 

/. The exciting cause of heart strain — excessive exertion such as lift- 
ing, pulling, pushing, straining, stair or mountain climbing, especially 
while supporting a load," coughing or laughing.'* 

g. Nervous strain, fatigue or exciteinent — these may also cause heart 
lesions, but to what degree remains problematic. ° 

To summarize, therefore, we can say that acute heart strain occurs in the 
healthy or diseased heart, either in the male or female, when there is an un- 
expected sudden severe stress placed upon the heart due to some unanticipated, 
added physical strain thrown upon a person who is already doing almost 
capacity work. 

The symptoms of acute heart strain are considered to be as follows ® : 

a. Onset: To be considered, the symptoms must come on during or im- 
mediately after the performance of some strenuous work, when car- 
diac stress and aortic pressure are at a maximum. 

b. Pain: This may vary greatly and still be significant. It may be pre- 
cordial or substernal in location. 

c. Weakness : This varies from just a disabling weakness to complete un- 
consciousness. 

d. Dyspnea and palpitation: These two symptoms occur at the time of 
onset of the condition and often become permanent, growing worse 
with time or effort. 

e. Disability: The cardiac response is definitely limited after an acute 
strain, with any exertion producing marked cardiac symptomatology. 
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/. Heart failure: if the patient continues to work, the symptoms of heart 
failure often ensue. 

g. Death from primary heart strain: This occurs as a rule only when 
some preexisting cardiac pathologic lesion is aggravated by the strain. 

Almost the same set of symptoms for acute heart strain is listed by Pea- 
cock, emphasizing the fact that when, this condition is seen, it is fairly char- 
acteristic within certain wide limits.® 

The physical findings in the typical case are extremely variable, as is to 
be expected. These vary from simple tachycardia to complete collapse ® : 

a. Rapid pulse rate, usually with a small pulse.^ 

b. Auricular fibrillation often occurs at once with frequent recurrences.^ 

c. Irritable heart with its attendant symptoms may be fqund.’^ 

d. Murmurs at one or another of the valve areas which may be due either 
to rupture of the valve, or to functional changes after the severe 
strain.®’ ® 

e. Cardiac dilatation may be foimd at times.' 

/. Tender spots may be found on the chest wall over the precordium.® 

g. Various arrhythmias other than fibrillation may also be found after an 
acute strain, such as extrasystoles, flutter and paroxysmal tachy- 
cardias.® 

h. The electrocardiogram may show various changes in the T-waves, 
such as inversion in various leads, and at times even bundle branch 
block is seen.®’ ® 

In the course of time there will, of course, occur certain changes which 
will depend largely upon the seriousness of the original damage. When 
heart failure supervenes its set of symptoms must be added to the others. 

Having outlined these criteria of acute heart strain as a basis for discus- 
. sion let us examine the literature both for and against such a concept. All- 
butt was impressed by the fact that in a large laboring population many of 
the young, healthy males had heart ailments, and upon close observation he 
becarpe convinced that strain of effort was the common factor at the root of 
these cardiac difficulties. He felt that overstretching of the heart muscle 
fibers beyond their physiologic limits could cause alterations of the molecu- 
lar structure of the fibers, thereby producing a permanent damage that would 
be progressive in character.’- Bainbridge, although he admits the difficulty 
of scientific proof, agrees with this theory. However, he does straddle the 
fence somewhat, since he limits such strain to middle life or to postinfec- 
tious states when there has already been some impairment of the myocardial 
circulation.® Eyster, from his experimental work in increasing the load 
on the heart of dogs by placing constricting bands about their aortas for 
varying lengths of time, concludes that cardiac hypertrophy that develops 
in organic heart disease is not owing to the increased work of the muscle 
per se, but to the muscle injury and the reaction to the injury that result 



1126 AARON E. PARSONNET AND ARTHUR BERNSTEIN 

from the abnormal stretching of the muscle in the initial period of the over- 
load. He states further that the overload upon the heart need last but a 
very short time in order to produce muscle injury which will later allow 
hypertrophy and failure to develop. In spite of these findings in his work 
upon animals, Eyster does not feel that the same condition can occur in 
man unless there has been some cardiovascular disease already present prior 
to the load being placed upon the heart." This statement further empha- 
sizes the state of confusion in which we find ourselves whenever heart strain 
is the subject of discussion. Although all the experimental work seems to 
point toward the existence of such an entity, Eyster denies this because of 
his normal heart findings in a group of athletes. The experimental work 
showing that heart muscle injury does occur after an undue load has been 
placed upon the heart, with resultant heart failure subsequently, is certainly 
convincing enough. The question of the athlete’s heart will be discussed in 
a later chapter. 

Clinically, on the other hand, many observers felt that acute heart strain 
can and does occur. Peacock, in 1865, presented several cases to prove his 
contention that cardiac strain resulted when sudden stress was thrown upon 
the heart.® Allbutt proposed much the same concept.^ DaCosta, in his 
now historical article on the irritable heart, speaks of heart strain as a true 
entity.^ Kaufmann, in his equally careful' studies, found that cardiac en- 
largement can and does occur after exertion.^" Play and Jones were par- 
ticularly interested in the development of auricular fibrillation as a result 
of heart strain and quote several cases to illustrate their point.'^ The Kahns, 
in their several papers on this subject, have, of course, presented a very 
complete brief for the concept of heart strain."’ They have painstak- 
ingly reviewed the literature and present most convincingly arguments in de- 
fense of their conclusions and cite many cases of their own as well as those 
of others to substantiate their rather positive and at times dogmatic views. 
Christian says that strain may cause subsequent cardiac hypertrophy and 
then dilatation.^" White and Glendy, in their chapter on “Trauma and 
Heart Disease,” in Brahdy and Kahn’s recent book, state that their review 
of the literature also makes them feel that heart strain is one of the forms of 
trauma which is capable of producing cardiac damage.® 

This presents but a short summary of the opinions of those men who 
have contributed the most outstanding papers upon the affirmative side of 
the question as to whether there is a clinical entity which can be designated 
as heart strain and which, in turn, is capable of producing cardiac damage of 
a nature severe enough to result in a fatal termination in many instances. 

There is, of course, an equally emphatic group which is entirely opposed 
to the above concept. Gordon and Strong exercised normal rabbits and 
those whose hearts had been enlarged by the use of adrenalin and spartein 
sulfate, until the animals were exhausted, and ■ found a contraction of their 
heart size, in the exhausted state, of about 19 per cent. (The weight sil- 
houette method was used to determine heart size before and after exercise. ) 
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The animals all recovered within a short space of time and seemed to have 
suffered no ill effects at the end of a two-month observation period. Gordon 
and Strong conclude, therefore, that exercise causes the heart to get smaller 
and so there could be no heart strain.^® This question of exercise and its ef- 
fect upon heart size will be discussed later and the fallacy of the above argu- 
ment shown. 

Barron says that the normal heart does not increase in size, no matter 
how great the load that is placed upon it. However, lie goes on to say that 
when the myocardium has been weakened by disease, then a load may be 
placed upon it which will exceed the physiologic limit of the muscle, produc- 
ing a dilatation. This in turn causes weaker muscular contractions, with 
lessened efficiency and subsequent further dilatation and finally failure.^^ 

Sir Thomas Lewis has been the greatest opponent of the theory of heart 
strain. He feels that the heart cannot dilate beyond physiologic limits be- 
cause of the fibrous pericardium. He summarizes his views by stating "if 
strain of the healthy heart exists, it is no more than a curiosity.” In some 
of his later work he does, however, feel that valve cusps may rupture dur- 
ing violent body effort with resultant dilatation of the heart. Yet even here 
he presupposes that the heart was not healthy to Start with.^“ 

This, in substance, is the evidence for and against the concept of acute 
heart strain. We can readily see that the question resolves itself into the 
weight of authority as represented by Sir Thomas Lewis on the one side, 
as against the weight of clinical evidence in favor of the entity. Lewis 
places all his emphasis upon the fact that the heart muscle can withstand any 
strain so long as it is not already diseased. It is pertinent to point out here 
that all the workers in favor of the concept have kept this precept in mind 
and have carefully checked each of their cases to rule out such a possibility, 
yet they still felt that they found cases of heart strain clinically. Therefore, 
on the basis of the work of these clinical investigators, coupled with our 
own experience, we conclude that acute heart strain is a distinct and well- 
defined clinical syndrome. In this connection, let us see whether we can 
refute Lewis’s arguments against the concept so that we will also be able to 
strengthen our cause on a theoretical basis as well. 

The animal work of Eyster, which was previously quoted, showed very 
conclusively that a load thrown upon the healthy heart, even for a relatively 
short time, is capable of causing damage sufficient to produce subsequent 
failure. Though the strain thrown upon the hearts of these animals was 
not quite comparable to that seen in acute heart strain, there is enough simi- 
larity in that it proves very definitely that the healthy heart may be damaged 
by a sufficiently severe load.® This work pretty definitely shows that enough 
of a strain can be thrown upon heart muscle to damage the fibers so that 
hypertrophy and finally cardiac failure will ensue. In this way Lewis’s chief 
argument becomes untenable. 

Not only in animals may we demonstrate the fact that rupture of the 
cardiac muscle may occur; there are, many references in the literature to 
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cases of rupture of the human heart muscle, of the valve cusps, the develop- 
ment of arrhythmias, as the result of mild blows upon the chest, or even in- 
directly from trauma localized in the abdomen or parts of the body other 
than the chest.^’ "■ Autopsies on several of these patients 

show that the rupture occurred through a portion of the myocardium which 
appeared to be normal in every way except for the rent in it2®’ Bilder- 

beck, citing one of his cases, advanced the suggestion that the probable cause 
of the heart rupture was the sudden compression of a right auricle which 
became engorged due to the patient holding his breath in deep inspiration 
just before the blow struck.^*' The same view is presented by Glendy and 
White, who feel that an important factor in heart wall rupture is the disten- 
tion of the heart chamber at the end of diastole or the beginning of systole; 
at this time any sudden or extreme pressure is far more apt to cause the heart 
to rupture whether it is diseased or not.® Lewis himself records the fact 
that when a deep inspiration is taken with the glottis closed the heart is seen 
to dilate very markedly and remain in this state as long as the inspiration is 
maintained, though it invariably will return to normal when the breath is 
released.^® 


With these facts in mind let us picture a man lifting a weight which is 
at about the limit of his capacity ; his every muscle is strained, his neck veins 
are engorged, and in all likelihood he is holding his breath (the picture pre- 
sented by Lewis). Suddenly this man slips, or the load teeters, or some- 
thing else happens which demands an added sudden effort. May we not 
then conceive that with the heart already distended, the increase in pressure 
brought on by that sudden added effort adds the last straw, and there is- a 
rupture of some of the muscle fibers, or else there may be a rupture of a 
small blood vessel with resultant myocardial damage. After such heart 
muscle has once been damaged, further changes may occur. 

Harrison says that if increase in heart fiber size is due to increased load 
on that fiber, then increased work of the heart as a whole, or disease of other 
fibers would throw a greater burden on the sound fibers with resultant hy- 
pertrophy. Dilatation then results when the hypertrophy fails adequately to 
take care of the increased demands upon the heart.®'^ Willius and Smith, 
and Thompson and White feel much the same way about the causes of hy- 
pertrophy and dilatation.”®’ “® So then, in the acute strain, after the fibers 
are damaged, if it is severe enough, there will be an added burden thrown 
upon the sound fibers with hypertrophy and then failure. This then is the 
probable explanation of why Eyster’s dogs showed cardiac changes long 
after the load had been removed.® 

Let us assume, however^ for the sake of argument, that Lewis is right, 
and it is impossible to tear a heart muscle fiber. Could we still explain the 
occurrence of acute heart strain ? The answer is yes. There is enough evi- 
dence in the literature to show that one may get a relative coronary insuffi- 
ciency with ischemia and anoxemia of a portion of the myocardium. The 
man who is working at full capacity, and who then adds a little more to his 
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exertion, may suddenly find himself with an inadequate blood supply to a 
portion of his myocardium with resultant changes identical in every respect 
to those seen after a coronary occlusion or thrombosis. The sequence of 
events after such an occurrence can be just as varied as those seen after a true 
occlusion.*^ 

There is some experimental work which shows pretty definitely that by 
distending the left ventricle one may produce arrhythmias of variable kinds, 
especially ventricular tachycardias.'® Once a tachycardia is established it 
is simple to conceive of either a ventricular fibrillation occurring, or with a 
reduced cardiac output due to the shortened diastolic period, a relative coro- 
nary insufficiency ensuing. Since we know that there can be overdistention 
of the ventricle in heart strain, as previously pointed out, this series of events 
can also be anticipated. 

We have, then, enough evidence to show that a man who is working at 
his. limit of capacity, may, by a sudden added exertion, produce damage to his 
heart in one of several ways. 

In summary, therefore, we may say that our definition of acute heart 
strain as “that condition which produces myocardial damage, secondary to 
some unusual effort,” can be justified on the bases of both experimental and 
clinical work. Clinically, it is a condition in which substernal or precordial 
pains come on suddenly during an umisual effort, producing certain changes 
which can be determined objectively. If this concept is kept in mind, we 
shall have an entity which can thus be recognized. 

Chronic Heart Strain. Having presented the picture of acute heart 
strain, we shall now carefully consider the other phase of the question, i.e., 
chronic heart strain. Though many have dealt with this concept since 
Allbutt first discussed it, no one seems to have crystallized the thought con- 
veyed by the phrase.’- We shall, therefore, define the idea as presented by the 
various authors who have been much interested in this topic. For the sake 
of argument, chronic heart strain may be defined as an organic condition, 
associated with the sadden or gradual onset of symptoms referable to the 
cardiovascular system which can be attributed to severe muscidar effort over 
a long period of time, resulting in physical disability of varying degree and 
duration. It is self-evident that this definition leaves out a great deal that 
is important and is, therefore, open to severe criticism. However, this seems 
to be the only definition that will adequately cover the concept as most 
authors present it. Having defined the subject, we may now proceed to a 
consideration of the etiologic factors : 

a. Occupations — any one which demands prolonged heavy exertion.’’®’® 

b. Athletics— ruxmmg, swimming, weightlifting, and rowing.’’®® 

c. Age.^ 

In other words, any heart which is subjected to full capacity demands at 
frequent intervals, for long periods of time, either because of occupation or 
avocation, is likely to begin to fail owing to the chronic strain placed upon it. 
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The physical findings of cardiac failure are too well known to need repetition 
here. 

The pathology here seems to be quite definite. The following are the 
most important findings " : 

fl. Atheroma of the aorta and arteriosclerosis. 

h. Hypertrophy of the heart. 

c. Cardiac dilatation. 

d. Coronary artery disease. 

e. Aneurysm of the left ventricle. 

/. Aneurysm of the aorta. 

g. Temporary diminution of tone or contractile power of the heart, as 
seen after fatigue. 

Allbutt gives much the same picture of the pathology of this condition 
in his paper.^ 

At this time let us once more “examine the record” and decide whether 
we -are dealing with an entity or not. The Kahns feel very definitely that 
chronic stress plays havoc with the myocardium and leads to failure.^ Allbutt 
found many examples of heart disease in “young, well-made subjects .of 
healthy build, and previously unaffected by constitutional disease.” “After 
a time,” he says, “I became convinced of the part played by mechanical 
causes in a large number of these patients.” ^ Peacock also thought that 
heavy laborers showed diseases of the heart more often than others.® Dietlen 
called attention to the fact that soldiers had larger hearts than the general 
population, owing, he thought, to the severe military drills and enforced 
marches."® Schieffer, in several articles, pointed out that soldiers’ hearts be- 
came larger after a year in service, especially if they had never done hard 
work in their civilian life 31 . 32 . 33 . jn addition, he observed that military 
bicycle riders of three or more years’ service showed a definite increase in 
cardiac size. Furthermore, men in the heavier industries showed larger 
hearts than their fellows. Maase and Zondek,®'^ and Klewitz,®® in their more 
or less similar studies upon the military, found that infantrymen who had 
engaged in long marches had larger hearts than those who had not. 

The athlete has also contributed his share to the controversy, since it was 
felt that the man engaging in competitive sports for any length of time, either 
as a professional or as an amateur, should certainly exhibit signs, of chronic 
heart strain. Before discussing this particular phase of the problem, let us 
digress a bit and attempt to settle an issue that tends to add confusion to an 
already snarled subject. As previously stated, Gordon and Strong, as well 
as many others, found the hearts of rabbits and athletes to be either normal 

^slightly ^smaller than normal when checked after violent exertion.^®’ 
.30.40,41,42,43 expected, these findings have aroused much 

comment, speculation and free theorization. Albu, in studies made on 
wrestlers, discovered that at. the end of one minute of the contest there was 
no change in heart size ; at the end of five minutes the heart was smaller, and 
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at the end of 10 minutes it was larger/^ Bruns’ work showed that there 
was diminution in heart' size following exertion, but that during the actual 
effort the results were uncertain, showing at times an Increase and at other 
times a decrease in heart size.'^° Moritz tried to explain this, phenomenon 
by the fact that the shortened diastole produced a lessened filling and hence 
a smaller heart.®’ Hoffman blamed the changing position of the diaphragm 
for giving a false impression of heart size, thus confusing the observer into 
believing that the heart size really changed.®® The most plausible explana- 
tion, however, is that given by Bainbridge. He says that immediately after 
exercise the venous return to the heart is cut down most abruptly owing to 
the cessation of the muscle pumping action, whereas the heart rate remains 
elevated for some time, thereby creating a period during which the cardiac 
output exceeds the inflow, thus resulting in a diminution of heart size.'*® 
This explains quite clearly the reason wh}'^ various workers have found the 
hearts to be smaller in subjects studied immediately after violent exercise. 
The cardiac dilatation during exercise, as pointed out by Albu,'*’* and Bruns, 
is physiological since the heart must, in an effort to increase its output per 
beat, dilate in accordance with the “law of the heart” to increase its con- 
tractile power. We may reasonably conclude, therefore, that the question of 
heart size immediately following exercise plays no part in our present dis- 
cussion of heart*strain. 

We shall now return to the question of whether athletic pursuits over long 
periods of time are instrumental in the production of chronic heart strain. 
Deutsch and Kauf, who have done most extensive work on heart size in 
athletes, found that only oarsmen, swimmers and skiers showed cardiac en- 
largement of any appreciable degree. It is interesting to note that they 
found a familial tendency to larger hearts where they studied various mem- 
bers of the same family engaged in various sports for varying lengths of 
time. Those athletes who were observed for many years showed extremely 
diverse results. However, . the authors did note that once the heart en- 
larged on exercise, even though it later became smaller, such hearts were 
more likely to become enlarged upon effort.'*^ Again it must be pointed out 
here tliat such enlargement may have been only a work hypertrophy, for the 
figures given by Deutsch and Kauf do not point to true pathologic dilatations. 

Since the old adage that “whatever the animals do must be natural,” is 
accepted by many, it is of interest to look into some of the experiments deal- 
ing with them. Bergmann found that wild animals have larger hearts than 
household pets, owing, he thought, to. the greater activity engendered by their 
wild state."*® The birds that fly farther in their migrations have the bigger 
hearts, according to the researches of Parrot.^® Grober compared the hearts 
of. the wood hare, the wild xafibit and the pen rabbit. The wood hare had a 
heart tliat weighed three times that of the wild rabbit of the same body 
weight, and these hearts . weighed more than those of the pen rabbits. In 
the dude family, the heart of the wild duck was heavier than that of tlie 
domesticated fowl.®® Lastly, the frizzle fowl, that peculiar creature of an 
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even more peculiar name, with a markedly elevated metabolism and a heart 
rate of 100 beats or more per minute, more than that of ordinary chickens, 
also has a heart that is significantly heavier.®^ But here also the enlargement 
found may be explained upon the basis of physiologic work hypertrophy and 
need not be considered as truly pathologic or regarded as proof of damage 
to tlie heart by work. 

In refutation of the chronic heart strain concept, we also possess a certain 
amount of valid work. Kahn, in a survey of the underlying factors of 
angina pectoris, restates the fact that those in strenuous occupations are less 
likely to experience attacks of angina pectoris, which he feels is owing to the 
fact that such hearts become accustomed to the strain of constant effort, 
whereas the hearts that have never been worked very hard are immediately 
injured when a sudden severe strain is put upon them.®' Lewis, of course, 
is firmly arrayed against the concept of chronic strain. He points out that 
the enlargement seen in heavy laborers is entirely physiologic, due to a work 
hypertrophy which is not patliological, and that its counterpart is exhibited 
by the biceps and other muscles of the body as well.“ Certainly, the marathon 
runner should be considered a heavy laborer from the point of view of 
chronic stress; yet, in studying a group of men who had been marathoners 
for from five to 15 or more years, Gordon could find no cardiac enlargement, 
using the cardiothoracic ratio or the transverse diameter figures as criteria 
for analysis.®® Another argument against the chronic strain concept is the 
transcontinental derby. Farrel studied 23 runners three days after the|| 
had reached New York from Los Angeles. These men had averaged 
miles daily for 84 consecutive days, yet only one of this group had an en- 
larged heart and that was the heart of a 64 year old, short, stocky individual 
who had been running for 40 years.®'* The cardiothoracic ratio of Danzer 
was used as a means of comparison.®'* When the tables of Bardeen were 
used five hearts showed greater diameters than the predicted ones.®* Never- 
theless, the authors concluded that the immediate effects of this long distance 
run were inconsequential.®* It is well to recall that Deutsch and Kauf also 
found very few cardiac enlargements in their group of seasoned athletes.'*^ 
Finally, White and Glendy, after a careful review of the literature, state 
that the constant strain of hard, physical work has never been proved to be the 


cause of myocardial disease.® 

As we look back upon the material presented, we find that a preponderant 
volume of literature favors the concept of chronic heart strain as an entity, 
but a careful analysis of the literature, makes it impossible for us to sub- 
scribe to the theory. In the first place, the etiology, pathology and symp- 
tomatology of the condition are practically those of arteriosclerotic heart 
disease, which we would expect to find in this age group anyway. Therefore, 
m any given case we are immediately confronted with the exceedingly dif- 
ficult task of deciding whether the changes found are, those owing to chronic 
heart strain or to arteriosclerosis from some other- and entirely unrelated 
cause. This fact alone makes us wonder how many cases are labeled 
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chronic heart strain 'when they are merely showing to a lesser or greater 
degree the inexorable signs of “physiologic” sclerosis. Allbutt and Pea- 
cock based their impressions upon clinical observations over long periods of 
time.^’“ Keen observers though they were, one may nevertheless wonder 
how many of their cases were suffering from undiagnosed rheumatic fever, 
postinfectious myodegeneration, congenital heart defects, or from malnutri- 
tion and avitaminosis, all of which may eventually lead to the cardiac 
breakdown. 

How then may we reconcile the facts that soldiers’ hearts are larger than 
those of civilians, and messengers’ hearts larger than those of ordinary 
soldiers, and the hearts of frizzle fowl larger than those of ordinary chickens ? 
Lewis points out that the physiology of muscle is such that the cardiac mus- 
culature must hypertrophy with use within certain physiologic limits.^® This 
will adequately answer all the questions raised in the introductory sentence 
of this paragraph. Furthermore, Though the heart of the frizzle fowl is 
larger than that of the chicken, owing to its increased work, all frizzle fowl 
do not die of cardiac dilatation and failure, and neither do the wild rabbits 
or the soldiers. In other words, even though there is a work hypertrophy, 
subsequent dilatation and failure is not the rule nor is it even a common 
finding. Practically applied it means that the man who works hard all his 
life may have a heart that is larger than that of his desk-sitting contemporary, 
but this is entirely owing to a physiologic muscle development and not to a 
beginning myocardial damage with subsequent dilatation and failure. 

Therefore, though the volume of words in support of chronic heart strain 
is preponderant, careful analysis of the material tends to invalidate most of 
it, leaving us with the logical conclusion that the concept of chronic heart 
strain is unsupported by scientific proof and as an entity is non-existent. 

Somewhat timidly we are inserting the following paragraph of pure 
speculation, hoping that it will not confuse the picture which we trust has 
been somewhat clarified by this work. 

Since the men in heavy industry are more likely to suffer an acute heart 
strain by the very nature of their work, we wonder how many of them do 
receive an acute strain which is overlooked and subsequently forgotten? 
Then, several months or years later, they suddenly begin to decompensate. 
How many of such instances, since there seems to be no other explanation, 
have been attributed to chronic heart strain? In other words, we raise the 
question as to how many cases of acute heart strain have gone unrecognized 
and the end results labeled chronic heart strain for the lack of a better appre- 
ciation of what had actually occurred. So rather than jump at conclusions 
and use the meaningless term of chronic heart strain in the face of a case of 
sudden decompensation in a heavy worker, it might be far wiser to look for 
an acute heart strain in his past history. Not finding such a history, the 
presence of heart strain is to be absolutely excluded. 

We have attempted in this paper to establish only a basis for future work. 
No effort has been made to consider, as yet, the medico-legal significance of 
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our concepts or their application to industry. It has been our aim, so far, 
only to help the doctor diagnose and so treat the patient presenting himself 
with “a strained heart.” The application of these principles to “heart strain” 
in industry is a question which is worthy of a separate discussion. 

Summary 

1. Heart strain is divided into acute and chronic types with definitions 
for each as a basis for discussion. 

2. After a survey of the literature pro and con, it is felt that a clinical 
entity of acute heart strain can be justifiably established. 

3. Theories as to the mechanism of acute heart strain are outlined. 

4. The concept of chronic heart strain is considered to be too vague and 

uncertain and too lacking in confirmatory evidence to be established as an 
entity at all. It is felt that this term should be dropped since it is misleading 
as well as a misnomer. ' 

5. The question of the heart in athletics’ is also considered from the point 
of view of heart strain. 
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THE RELATIONSHIP OF UPPER RESPIRATORY 
INFECTIONS TO RHEUMATIC ACTIVITY IN 
CHRONIC RHEUMATIC HEART DISEASE * 

By Irving R. Juster, M.D., F.A.C.P., Glens Falls, New York 


Clinical manifestations of rheumatic fever had long been known to 
follow infections of the upper respiratory tract. This sequence of events 
gave rise to the concept that these infections were etiological^’ 

10 , 11 , i:i particularly those having a predominance of hemolytic streptococci.'^’ ®’ 
9,10,11.12,13 Several investigators, however, were -unable to substantiate 
such a relationship even with regard to hemolytic streptococcus infections,^'*’ 
15, 18 , 17, IS, IS, 20 some maintained that recurrences occurred more fre- 


quently without prior infections.**’ *®’ ***’ ■*’ ■*' ■®’ ■®’ Furthermore, 

Bland and Jones "■ showed that the incidence of recurrences following oper- 
ations, accidents and vaccine injections was similar to that occurring after, 
upper respiratory infections. Although a relationship was highly sugges- 
tive, Swift and others^* were of the opinion that it still was not de- 

finitely proved. Swift and others®®’®* also demonstrated that a hyper- 
sensitive state existed in rheumatic subjects and that infections tended to 
increase it.®®' ®®’ ®®' ®“’ ®* The hypersensitive state, however, was not lim- 

ited to bacterial filtrates, for the same reaction was observed to rabbit 
serum.®® Coburn and Pauli,*® the staunchest advocates of the etiological 
significance of hemolytic streptococcus infections, did not consider them the 
only factor underlying the development of rheumatic fever. Rinehart 
and his coworkers ®®’ *“ believed that vitamin C deficiency was the added 
factor, but Swift ®® could not prevent recurrences of the disease by active 
treatment with vitamin C. Rheumatic recurrences developing under such 
varied circumstances suggested the existence of an unrecognized factor or 
factors. It is obvious from these divergent views that the etiology of 
rheumatic fever is not yet definitely known. 

It has been previously shown in this group of ambulatory rheumatic 
cardiac patients that active rheumatic infection was present in several cases 
and led to progressive cardiac damage and diminished cardiac reserve with- 
out the appearance of clinical manifestations of the disease; whereas, in 
others, a preexisting active process was often noticed prior to the develop- 
ment of recurrences. These subclinical periods of rheumatic activity were 
recognized chiefly by the presence and persistence of leukocytosis.**’ *® Be- 


* Received for publication March 31, 1941. 
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Foundation for three years, the New York Foundation for two years, and the Altman 
Foundation for one year. The remainder of the fund was subscribed by the Board of 
Directors of the New York Cardiac Shop. This Board was created by the Board of 
Directors of Irvington House. 


1137 



1138 


IRVING R. JUSTEK 


cause of this experience it was deemed advisable to ascertain whether upper 
respiratory infections initiated rheumatic activity or complicated a pre- 
existing active process. 

Seasonal Incidence of Upper Respiratory Infections. During the three- 
year period of observation 85 per cent of the patients experienced a total of 
216 upper respiratory infections. The seasonal incidence showed a high 
prevalence in winter, a decline in summer and another period of high prev- 
alence in fall (figure 1). These findings were in accord with those of 
Wilson et al.^^ and others observing non-rheumatic subjects. 
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Fig. 1. Seasonal incidence of upper respiratory infections and rheumatic activity 
(first, second and third degrees, combined). 


Upper respiratory infections per se are of doubtful significance as an 
etiological factor, since they occur with the same frequency in rheumatic and 
non-rheumatic subjects. 

Seasonal Incidence of Upper Respiratory Infection and Rheumatic Ac- 
tivity. Rheumatic activity based on the classification previously proposed 
was determined seasonally and compared with the seasonal incidence of 
upper respiratory infections (figure 1). 

During 1929 the curves were parallel; during the winter of 1929-30 and 
spring of 1930 they diverged, becoming more or less parallel thereafter. 
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The parallel course of the curves sujjgested a causal relationship, whereas the 
divergent course did not. From the fall of 1929 to the spring of 1930 rheu- 
matic activity increased (80 per cent to 100 per cent), whereas upper res- 
piratory infections dropped (60 per cent to 48 per cent). Furthermore, 
from the fall of 1930 to the winter of 1931 there was a marked increase of 
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upper respiratory infections (36 per cent to 78 per cent), with only slight 
increase of rheumatic activity (66 per cent. to 72 per cent). In addition, 
the curves showed a seasonal incidence of rheumatic activity in excess of the 
seasonal incidence of upper respiratory infections, suggesting that rheumatic 
activity was present during some periods without prior infections. This 
was particularly apparent during the summer seasons. 
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A relationship between upper respiratory infections and rheumatic ac- 
tivit}’^ was not evident since the seasonal incidence of rheumatic activity did 
not var}-' directly with the seasonal incidence of upper respiratory infections. 

The Relationship of Upper Respiratory Infections to Leukocytosis. 
Leukocytosis, often the only evidence of the presence and persistence of 
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rheumatic activity, “ was examined with regard to its relationship to upper 
respiratory infections. The leukocyte curves of the cases were divided into 
four groups according to the classification of rheumatic activity (inactive, 
first, second, and third degrees). The date of onset of upper respiratory 
infections was ascertained and recorded in relation to the weekly leuko- 
cyte counts. 
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Inactive (figure 2). Cases considered inactive during the period of 
observation failed to show leukocytosis prior to or following upper respira- 
tory infections. 

First Degree Activity (figure 3). The majority of upper respiratory 
infections in this group were not followed by leukocytosis. In some in- 
stances (Cases 49, 56, 58) leukocytosis was of short duration, whereas in 
others (Cases 2, 33, 43, 49, 56) it was present prior to the onset of the upper 
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respiratory infections and became markedly elevated within one to three 
weeks after the infections (Cases 11, 33, 35, 49, 58). In some instances 
there was a series of upper respiratory infections associated with leuko- 
cytosis (Cases 5, 11, 52). 

Second Degree Activity (figure 4) and Third Degree Activity (figure 5). 
Leukocytosis was a more or less constant feature in both groups and was 
usually present prior to the occurrences of upper respiratory infections. 
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In many instances leukocytosis was increased following upper respiratory 
infections, becoming markedly elevated within one to three weeks (Cases 
32, 50, 54, second degree, figure 4; and Cases 1, 6, 29, 30, 36, 59, third de- 
gree, figure 5). Occasionally when the trend of the curve was downward 
toward normal, upper respiratory infections did not here influence its direc- 
tion (Cases 25, 39, second degree, figure 4). 

It was evident from these curves that upper respiratory infections were 
not followed by rheumatic activity in the inactive group, whereas, in first, 
second and third degrees, when rheumatic activity developed following 
upper respiratory infections, a preexisting active process was usually present. 


Discussion 

It cannot be deduced from these observations that hemolytic strepto- 
coccus upper respirator}' infections may not be an etiological factor in rheu- 
matic fever; nor can we, on the other hand, disregard the importance of 
preexisting subclinical periods of rheumatic activity, even with regard to 
recurrences following these specific infections. Many of our cases might 
have been considered inactive during various periods if it were not for the 
detailed method employed to detect rheumatic activity. A considerable 
number of the investigators of the etiology of rheumatic fever failed to 
determine whether or not their cases were active, but considered them in- 
active because they were symptom free and assumed that rheumatic activ- 
ity began with the appearance of clinical manifestations of the disease. 

Subclinical periods of rheumatic activity are probably much more prev- 
alent than is generally realized. Not only do they exist in those already 
afflicted with the disease, but the disease sometimes assumes this form 
in several sections of the country, being recognized only by the advent of 
cardiac lesions.®’ The appearance of clinical manifesta- 
tions of the disease following -operation, pregnancy, scarlet fever and other 
circumstances previously mentioned may also be explained on this basis; 
and perhaps subclinical rheumatic activity is the unknown factor mentioned 
by Coburn and Pauli with regard to recurrences following hemolytic strep- 
tococcus upper respiratory infections. 

A general idea of the extent of the prevalence of subclinical periods of 
rheumatic activity may be gleaned by a comparison of the curve of rheumatic 
activity of this group for the years 1930 and 1931 with that of Wilson et al., 
whose study covered this period.^* Both investigations took place in New 
York City (figure 6). These authors observed 222 children between five 
and 15 years of age. The criteria of rheumatic activity in their group were 
clinical rheumatic recurrences such as polyarthritis, nodules, muscle and 
joint pains and acute carditis, whereas in this group the criterion was the 
classification based on the leukocyte count. 

The curves of the seasonal incidence of upper respiratory infections 
were also included to show the remarkable similarity of the seasonal inci- 
dence of rheumatic activity and upper respiratory infections of both groups. 
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particularly after the curve of rheumatic activity of our study had been re- 
duced 60 per cent. Neither group showed a marked sudden rise of rheu- 
matic activity in the winter and spring (figures 1 and 6) but appeared to 
fluctuate gradually from season to season. 

The variation of rheumatic activity did not conform to the seasonal in- 
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ckleiice of upper respiratory infections but rather to what seemed to be 
climatic influences. This would account for the lack of a uniform seasonal 
incidence of recurrences from year to year, since these factors also fluctuate 
from year to year in the North Temperate Zone. The only constant fea- 
ture occurred during the summer seasons when rheumatic activity reached 
its lowest levels. One plausible explanation for the appearance of recur- 
rences because of climatic factors would be complication of a preexisting 
active process. Thus, the rheumatic activity in rheumatic cardiac patients 
who are transferred to warmer climates has a tendency to become quiescent, 
owing perhaps to milder climatic changes regardless of the incidence of 
upper respiratory infections. Another explanation of the disappear- 
ance of recurrences would be the absence of hemolytic streptococcus in- 
fections, but this would not explain the recrudescences on returning to the 
Temperate Zone without contracting upper respiratory infections.’’ 

The role of subclinical rheumatic activity as a phase of the disease has 
been somewhat underestimated. In this comparative analysis, 60 per cent 
more rheumatic activity seemed to exist in the subclinical form than was 
recognized by the clinical manifestations of the disease. This figure may 
appear high; yet 85 per cent of the cases in this study acquired rheumatic 
recurrences such as polyarthritis, nodules, acute carditis, muscle and joint 
pains at some time or other during the course of study,“ conforming very 
closely to the pathological evidence of active disease as shown by Rothschild, 
Kugel and Gross.®' These investigators have found active lesions in the 
myocardium in 80 per cent of the subjects fatally afflicted with rheumatic 
heart disease in the second and third decades. The absence of clinical 
manifestations of the disease is not sufficient to consider any case either 
quiescent or arrested unless carefully observed over an extended period. 
Subclinical rheumatic activity in rheumatic patients must be thought of in 
terms of years, not months.'’^ Furthermore, if the data herein presented be 
true, how can there be any degree of certainty that upper respiratory infec- 
tions preceding initial attacks of rheumatic fever are etiological? The same 
question can be raised regarding scarlet fever as an etiological factor. 
Rosenbaum,®® studying 1770 cases of scarlet fever, observed 106 cardiac 
complications. These when broken down gave an incidence of valvular 
lesions of 1 per cent developing before and during the attack of scarlet 
fever, which was about the incidence observed in the general school pop- 
ulation in New York City.®® 

It is, therefore, apparent that investigations of rheumatic fever based 
exclusively on clinical manifestations of the disease may be erroneous and 
misleading. 

Summary 

1. Eighty-five per cent of the cases of this group experienced a total of 
216 upper I'espiratory infections. The seasonal incidence was similar to that 
observed in other studies of both rheumatic and non-rheumatic subjects. 
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2. A direct relationship between the seasonal incidence of upper res- 
piratory infections and rheumatic activity was not evident. 

3. The leukocyte curves of the cases were separated into four groups ac- 
cording to the classification of rheumatic activity and studied in relation to 
upper respiratory infections. In the inactive group upper respiratory in- 
fections were not followed by leukocytosis, whereas in cases showing ac- 
tivity of first, second and third degrees, when persistent leukocytosis followed 
upper respiratory infections, it was usually preceded by leukocytosis of vary- 
ing periods indicating the existence of preexisting rheumatic activity. 

4. In many instances, particularly in second and third degree activity, 
leukocytosis became markedly elevated within one to three weeks after the 
upper respiratory infections, a latent period often mentioned prior to the ap- 
pearance of recurrences. When this occurred preexisting rheumatic activity 
was usually present. 

5. Data are offered to suggest that approximately 60 per cent more rheu- 
matic activity exists in the subclinical form than is recognized by clinical 
manifestations of the disease. 

Conclusion 

In this study evidence is presented to suggest that upper respiratory in- 
fections may complicate a preexisting active rheumatic process rather than 
initiate it in cases developing rheumatic recurrences following these 
infections. 
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PERIARTERITIS NODOSA; REPORT OF 
FIVE CASES 

By Moiuus M. Banowitch, M.D., F.A.C.P., Silik H. Polayes, M.D., 
and Richard Charet, M.D., Brooklyn, Nezv York 

Since the first pathological description by von Rokitansky^ and the 
clinical and pathological correlation by Kussinaul and Maier,' more than 300 
cases of periarteritis nodosa (panarteritis nodosa) have been described in the 
literature. The diagnosis during life has been rarely made, the great majority 
being discovered at the postmortem table. However, in more recent years 
the frequency of antemortem diagnoses has increased. We believe that, 
with proper appreciation of the pathology of the clinical picture, more cases 
of this affection can be recognized during the lifetime of-the individual. We 
are reporting five cases that occurred in our service at the Cumberland Hos- 
pital during the past two years, four of which were diagnosed before the 
death of the individuals. 

Case Reports 

Case 1. A. M., aged 25 years, a beautician, was admitted to the Cumberland 
Hospital on July IS, 1935 with the chief complaint of abdominal pain and fever, both 
of one month’s duration; tingling and numbness of the hands, forearms, and left foot 
of four days' duration. During the preceding month there were marked eructations 
of gas, loss of appetite, loss of weight (10 to 15 pounds), chills, and sweats. 

Tlie entire symptom-complex commenced six weeks before admission. At the on- 
set, he felt chilly,' his temperature was 102° and he sweated. A local physician was 
called in and made a diagnosis of la grippe. These symptoms persisted for seven days. 
After this he had a period of well-being that lasted for a week. At this time he 
developed an attack of hives over the extremities and trunk. This continued for four 
days and was attributed by his physician to the medication. At this time he began to 
notice pains in his feet accompanied by swelling and a temperature of 102°. The fol- 
lowing day, abdominal cramps developed. These pains in the abdomen were “belt-like” 
and were almost continuous. The discomfort had no apparent relation to food 
or to the type of food taken. Accompanying, were daily attacks of vomiting 
of a watery, colorless to yellowish-green material. No blood was noted. When he 
did not vomit, gaseous eructations were annoying. Fever varied between 104° and 
105°. All these symptoms persisted until four days before admission. At this time, 
he noted a numbness and tingling of the left hand and forearm up to the elbow, the 
right hand and lower half of the forearm, and the left foot. 

Family History : Essentially negative. 

Previous Personal History; Attack of hives at 7 years. Tonsillectomy in child- 
hood. At the age of 10 years, he had a condition which was suspected of being 
typhoid but no definite diagnosis was made. He never smoked or drank alcoholic 
beverages, coffee, or tea. 

Physical Examination : The patient was a poorly nourished, emaciated, white male, 
showing evidence of loss of weight and looking acutely ill. He was apprehensive, 

* Received for publication November 26, 1940. 

From the Medical Service (Dr. H. Joachim, Director) and the Pathology Department, 
Cumberland Hospital, Brooklyn, N. Y. 
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spoke incoherently. Skin was hot. Scalp, thinning hair. No tenderness over sinuses 
elicited; they transilluminated well. Pupils were regular, equal, and reacted to light 
and accommodation; conjunctivae pale. No petechiae noted. Tongue was dry. No 
petechiae^iioted on buccal mucosa. Dullness at base of right lung with diminished 
breatly^ounds. Point of maximal intensity of apex impulse in fifth left intercostal 
spade 9yj cm. from midsternal line, soft systolic murmur at base, loudest at pulmonary 
-^rea. Peripheral vessels appeared fibrotic. Liver and spleen not palpable. There 
was tenderness over the entire right half of the abdomen. Small, hard, movable lymph 
glands in both axillae; the right epitrochlear was palpable. No edema of extremities. 
Dorsalis pedis and posterior tibial arteries were easily palpable. Both forearms were 
extremely tender, and many purpuric spots noted on volar surfaces. Eyegrounds 
were essentially normal except for mild anemia of the retina. 

Laboratory Studies: Blood Wassermann test negative (on two occasions). Spinal 
fluid was clear, pressure normal, 18 cells, slight increase in globulin. Wassermann 
negative. Colloidal gold, 0000000000. 

Blood chemistry on admission: Blood sugar 116 mg. per 100 c.c. ; urea nitrogen 
42.5 mg. per 100 c.c.; creatinine 2.6 mg. per 100 c.c. 

Blood chemistry three days before death: Blood sugar 142 mg. per 100 c.c.; urea 
N 46 mg. per 100 c.c.; creatinine 2.2 mg. per 100 c.c. Icterus index 4.1. Van den 
Bergh reactions negative. Three blood cultures were sterile. Widal negative. Sputum 
negative for tubercle bacilli on two occasions. Cultures of urine negative for 
organisms. 

Urine on admission: Specific gravity 1.014. Faint trace of albumin, 30 red blood 
cells per high power field. Four other specimens of urine showed increasing quan- 
tities of albumin, numerous red blood cells, arid both hyaline and finely granular casts. 

Blood count on admission : white blood cells 27,200, red blood cells 2,640,000, 
hemoglobin 40 per cent, polymorphonuclear neutrophiles 79 per cent, monocytes 3 per 
cent, lymphocytes 18 per cent, eosinophiles 0. 

Red blood cells were normal in size and shape, but showed marked central pallor. 

• White blood cells were all mature. Blood sedimentation time (18 mm.) 10 minutes. 

Blood count two days before deatli: red blood cells 2,840,000, white blood cells 
15,100, monocytes 11 per cent, lymphocytes 14 per cent, eosinophiles 0, polymorpho- 
nuclear neutrophiles 75 per cent. 

Blood pressure 140 mm. Hg systolic and 68 mm, diastolic; 132 mm. systolic and 
74 mm. diastolic. 

Roentgen-ray of the chest showed the heart to be somewhat enlarged to the left 
with a bulge in the left auricular pulmonic angle. There was no evidence of paren- 
chymal or pleural involvement. 

Flat plate of the abdomen showed marked gaseous distention. 

_ Course : During the entire stay of seven days at the hospital, the temperature 
varied between 101° and 103°; the pulse was rapid and not proportional to tlie tem- 
perature. On the fifth day after admission, tremor of both hands and legs developed, 
and the abdominal pain and tenderness persisted. He often complained of blurring of . 
vision and some haziness. Mentally he was dull and had to hesitate and think before 
understanding questions asked. On the morning of the day of his death (5:00 a.m.), 
he suddenly became cool and clammy, with cold perspiration, and the tremors of hands 
and feet increased. Respirations were of the Biot type. Temperature at that time 
was 101°, pulse 120. He coughed considerably, expectorating blood-tinged sputum. 
He voided smoky-red urine. This state of affairs persisted until the time of his death. 

Necropsy, Case 1. General: The body is 'that of a well-developed and under 
nourished young adult white male. The skin is fair, and the hair is straight and 
Clark. There is slight icterus of skin and conjunctivae. A petechial hemorrhage is 
0 served on the conjunctiva of the left lower lid. Purpuric spots are present on the 
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volar surfaces cjf both arms. A “splinter” hemorrhage is present under the nail of 
the left middle finger. 

Cavities : Peritoneal cavity contains 350 c.c. of clear yellow fluid. Right pleural 
cavity contains 200 c.c. of clear yellow fluid. Pericardial fluid is slightly increased 
in quantity. 



Fig. 1. High power magnification of a characteristic section of lung of case 1. Note 
small artery (A) the wall of which (B) is infiltrated with leukocytes, the infiltrate extending 
into adjacent perivascular structures (arrow). 


Cardiovascular system; Heart weighs 390 gm. Some of the epicardial vessels are 
occluded by thrombi and present nodular tliickenings (see visceral arteries). The 
ventricles are moderately dilated and the myocardium slightly hypertrophied. A sub- 
endocardial fibrous nodule is found on the atrial surface of the posterior mitral leaflet. 

The aorta and other peripheral vessels including veins are in an excellent state of 
preservation, presenting only a very occasional area of perivascular round cell infiltra- 
tion of the adventitia. 
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Visceral arteries of the various (srgans described below show the following 
changes occurring either separately oyau combination : 

(o) intimal proliferation with or without infiltration of portions or of the entire 
vessel wall by polynuclear, mononuclear and numerous eosinophilic leukocytes; 

(b) medial necrosis of varying degree; 

(c) aneurysms, single or multiple; 

(d) thrombi occluding vessels; 

(e) recanalization of thrombi ; 

(/) fibrous tissue replacement of thrombi. 



-.'i l.-r: ' ^ 'X. X'*"- ■"'•..-Sr.. •-■ i 
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Fig. lA. Cross section of the appendix of case 1, showing the characteristic and promi- 
nent medial necrosis (arrow) as well as acute inflammatory infiltrate in the wall ot a small 
C-^) in the muscularis. Note the infiltrative process extending into the mucosa (i>). 
( 180X) . 


Respiratory System ; The pulmonary arteries are markedly involved in the acute 
phase of the inflammatory lesions described above (figure 1). Many of the vessels 
are occluded by thrombi, resulting in hemorrhagic infarctions which extend to the 
pleural surface. The posterior borders of the lower lobes also contain patchy areas of 
gray hepatization. Many alveoli are filled with “heart failure” cells. 

Gastrointestinal System: Gross lesions are not demonstrable anywhere along the 
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ti'act, although microscopicall}' extensive acute arteritic changes are found in the 
mesenteric vessels which supply their respective segments of gut. In the appendix, 
the submucosal as well as the serosal vessels show acute arteritis in its exudative form, 
with pronounced medial necrosis, producing the characteristic picture of the acute 
phase of the disease (figure lA). 

Biliary system; Liver weighs 1970 gm. Red mottling of hepatic parenchyma is 
seen through a smooth Glisson’s capsule. These areas of discoloration are produced 
by fresh thrombotic occlusion of branches of the hepatic artery (figure 2). All stages 



Fig. 2. Cut surface of liver of case 1, showing thrombus in branches of hepatic artery 
(A) as well as yellow and red mottling of parenchyma. The arrows point to pyramidal, red 
and gray peripheral infarcts. 


of periarteritis, acute as well as healed, and the changes in the hepatic parenchyma 
secondary to the vascular lesions are demonstrable in this organ. Most of the liver 
lobules present periportal infiltration, hemorrhagic extravasation, compression of bile 
ducts, bile retention, foci of fat replacement, and various degrees of fibrosis. 

The gall-bladder is filled with dark fluid bile and the wall is thickened by an acute 
and subacute periarteritic process. At the tip of the fundus, there is a saccular dila- 
tation of the wall, about 2 cm. in diameter. 

Pancreas weighs 120 gm. and presents acute and subacute periarteritis, with but 
slight parenchymal changes. 

Spleen weighs 190 gm. The capsule is smooth and the corpuscles are prominent. 
Arterial lesions similar to those described in the liver are found in abundance. Many 
of the central arterioles of follicles show necrosis of their walls. Fibroblasts are seen 
radiating from the central arteriole and replacing the lymphoid cells of many follicles. 

Urinary system : The right kidney weighs 125 gm. and the left 225 gm. Capsules 
strip with difficulty, exposing numerous yellow, gray and red areas of discoloration 
due to old anemic and recent hemorrhagic infarcts. The cut surfaces disclose numer- 
ous arteries which are filled with thrombi some of which occupy aneurysms, leading 
to areas of infarction. Microscopically, all stages of periarteritis are demonstrable 
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Fig. 2A. Section of kidney of case 1, showing a characteristic acute arteritis. Note 
arrowed lumen (A), also the infiltrate, edema and medial necrosis (B) of the vessel wall, 
the polynuclear cell infiltration is most marked in the outer coats (C) of the vessel (60 X). 

Endocrine system: Thyroid shows increased colloid secretion. Thymus is absent. 
Adrenals weigh IS gm. The peri'adrenal vessels show acute and subacute arteritis. 
The vessels of the parenchyma proper show only slight or no involvement. Pituitary 
shows a comparative increase of chromophile cells. 

^ Lymphatic system : The mesenteric and preaortic nodes show extensive acute 
periarteritis. The exudative process appears to be most marked in the vessel wall, 
where aneurysm or branching occurs. 
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Skeletal system : Tlie orbital muscles of the left eye present a mild periarteritis. 

Central nervous system: Brain weighs 1555 gm. Some of the superficial menin- 
geal vessels contain thrombi. The left carotid artery contains a thrombus which ex- 
tends into the ophthalmic and cerebral branches. The anterior superficial portion of 
the left frontal lobe presents an area about 2 cm. in diameter, in which are found mul- 
tiple minute thrombi and petechial hemorrhages. This area merges with an irregular 
area of softening which extends posteriorly through frontal and parietal lobes of the 
postcentral gyrus. Microscopically, this area of softening shows white cell thrombi oc- 
cluding many of the arterioles and disintegrated cerebral tissue which is adjacent to 
these vessels. The medulla shows dilated Virchow-Robin spaces containing red cells. 

Spinal cord shows occasional areas of hemorrhagic extravasation into the Vir- 
chow-Robin spaces of the anterior horns. 

Anatomical Diagnosis: (1) Panarteritis nodosa; (2) multiple petechial hemor- 
rhages and visceral infarcts; (3) cardiac hypertrophy and dilatation; (4) anasarca; 
(5) lobular pneumonia ; (6) icterus. 

Summary, Case 1 : Male, perfectly well until seven weeks before death, com- 
menced with chilly sensations, fever, sweats lasting seven days, followed by a period 
of good health for one week. He then had an attack of urticaria with a recurrence 
of fever, pain and swelling of the feet, continuous abdominal cramps, and later, numb- 
ness and tingling of both upper extremities and left foot. The outstanding findings 
were fever (101° to 103°), loss of weight, anania, abdominal tenderness, extreme 
tenderness of muscles of forearms. The laboratory findings were anemia, hemoglobin 
40 per cent, leukocytes varying between 15,000 and 27,000, no eosinophilia, poly- 
morphonuclear neutrophiles predominating, 75 to 79 per cent; moderate nitrogen re- 
tention, and persistent urinary findings of albumin, numerous red blood cells, hyaline 
and granular casts. 

Autopsy revealed definite changes of periarteritis nodosa involving the vessels of 
the lungs, mesenteric vessels, appendix, liver, gall-bladder, pancreas, spleen, kidneys, 
periadrenal vessels, the lymphatic nodes, brain and nervous system. 

Case 2. M. R., aged 46, was admitted on December 20, 1935 and died on Decem- 
ber 28, 1935. 

Chief complaints on admission were precordial pain, shortness of breath, and 
swelling of both legs of one year’s duration. In addition to the above symptoms, she 
complained of pain in the neck of three weeks’ duration. This patient was perfectly 
well until one year before admission. She began to notice shortness of breath increas- 
ing in frequency and severity. In addition, she had severe attacks of nocturnal 
dyspnea. Associated with these symptoms, she had attacks of palpitation, precordial 
pain, and swelling of both legs. For the past three or four weeks, she complained of 
pain in the neck radiating down both arms to the finger tips. The right arm and 
■ right lower extremity became weaker rather suddenly one week before admission. 
During the past year she knew that she had sugar in her urine, and that her blood 
pressure was elevated. She was not on a restricted diet nor was she receiving any 
insulin. 

Family and personal history were essentially negative. She was never ill except 
for her present disability. Denied gonorrhea and syphilis. She did not smoke, and 
partook moderately of alcoholic beverages. 

Physical examination: Obese colored female who was dyspneic and orthopneic. 
Pupils were equal, reacted to light and accommodation, conjunctivae of fair color. 
No petechiae were noted. Examination of fundus revealed tortuous vessels, but no • 
hemorrhages or exudates. There was no evidence of any cranial nerve palsies. Ears 
and nose were negative. There were many carious teeth. There was no rigidity of 
the neck, nor were any enlarged glands noted. Heart showed the point- of maximal 
impulse to be in the sixth left intercostal space within the midclavicular line. Sounds 
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were of fair quality with regular sinus rhythm. The pulmonary second sound was 
little louder than the aortic second. No murmurs were heard. Dullness of both lung 
bases with many fine moist rales. Liver enlarged to four fingers below the costal 
margin. Spleen was not palpable. There was a hard immovable mass that extended 
from two fingers below the umbilicus into the pelvis. Pelvic examination revealed 
this mass to be connected with the uterus (fibroid). Sacral edema was present. Both 
lower extremities were edematous. The right upper and lower extremities showed 
definite impairment of motor function and diminished reflexes. Rectal examination 
showed nothing of importance. 

Laboratory studies: Blood VVassermann test negative. Urine revealed glucose 2 
per cent, no acetone, specific gravity 1.020, no albumin, no casts, several red blood cells 
per field. 

Blood examination : White blood cells 9,200, red blood cells 4,300,000, polynuclears 
72, lymphocytes 28, hemoglobin 85 per cent. 

Chemical examination of the blood on December 23 showed ; Sugar 350.8 mg. per 
100 C.C., urea nitrogen 25.8 mg. per 100 c.c., creatinine 1.7 mg. per 100 c.c., uric acid 

4.4 mg. per 100 c.c., cholesterol 245 mg. per 100 c.c., cholesterol esters 47 mg. per 100 
c.c. On December 26, examination showed: Sugar 339 mg. per 100 c.c., urea, nitrogen 

38.4 mg. per 100 c.c., creatinine 1.5 mg. per 100 c.c., uric acid 5.3 mg. per 100 c.c. 

Clinical course: During her stay at the hospital, her pulse was relatively rapid in 

relation to the temperature curve, the pulse varying between 100 and 130, the tempera- 
ture between 99° and 102°. Her blood pressure, 190 mm. Hg systolic and 100 mm. 
diastolic on admission, varied between 190 and 240 systolic, and 100 and 112 diastolic. 
In spite of the therapy, the patient continued in congestive heart failure, becoming 
irrational the day before death. At this time there was considerable drooping of the 
right side of the mouth, and the tongue deviated to the right. There was complete 
paralysis of the right lower extremity and marked weakness of the right upper. There 
was no change in the cardiac findings. There was an increase of rales in both bases 
of the lungs. The next day the patient died. 

Necropsy, Case 2. General : The body is that of a well developed and well nour- 
ished negress. 

Cavities: Pleural cavities contain numerous fresh adhesions. 


Cardiovascular system: Heart weighs 490 gm. The right atrium and ventricle 
are dilated and the left ventricle is slightly hypertrophied. The coronary arteries 
show moderate sclerosis and the myocardium presents considerable fibrosis. The 
mitral valve shows fibrosis of its free margin. 

Respiratory system : The trachea and bronchi are congested. The lungs show a 
healed tuberculous lesion in the left apex and hypostatic congestion with irregularly 
distributed areas of emphysema in the rest of the parenchyma. 

Gastrointestinal system: The entire tract shows congestion of the lining. Pan- 
creas weighs 75 gm. and shows a moderate amount of fibrosis. Spleen weighs 120 
gm. and also shows a moderate amount of fibrosis. 


Biliary system : Liver weighs 1700 gm. and shows considerable cloudy swelling. 
The periportal tissues are infiltrated with polynuclear and lymphoid cells. 

Gall-bladder contains viscid bile. Its wall is thickened by congestion and infil- 
tration with polynuclear and round cells. The arteries present characteristic medial 
necrosis with peri-, as well as panarteritis ( figure 2B ) . 

Kidneys: The capsules strip with difficulty revealing occasional cortical cysts. 
The glomeruli and arterioles of the cortex show the characteristic changes of ac- 
celerated arteriolosclerosis. Many of the glomeruli are completely hyalinized and 
many of the ''arterioles show almost complete obliteration of lumina by the intimal 
proliferation. Arcuate arteries, and occasionally those of lesser as well as smaller 



PERIARTERITIS NODOSA 


1157 


caliber show medial necrosis and infiltration characteristic of periarteritis nodosa 
(figure 2C). The calices and rest of tlie pelvis are markedly dilated. 

Ureters are distended due to uterine fibroids which impinge upon the ureteral 
entrance into the bladder. The wall of the right ureter also presents characteristic 
periarteritis. 



Fig. 25. High power magnification of gall-bladder of case 2 showing two muscular 
branches of the cystic artery on cross section (A). Note die medial necrosis (5) and in- 
tense polynuclear and eosinophilic infiltrate in adventitia and adjacent perivascular tissue 
(arrows). 


Uterus contains multiple intramural and one large subserous fibroid which distort 
tlie organ and press upon the bladder and ureters. 

Ovaries are sclerotic and atrophied. 

Endocrine system: Adrenals show considerable hemorrhagic extravasation into 
the parenchyma. 
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Anatomical diagnosis : (1) Nephrosclerosis (accelerated); (2) panarteritis nodosa ; 
(3) cardiac hypertrophy and dilatation; (4) chronic passive congestion of viscera; 
(5) ' fibromyomata uteri (with ureteral obstruction); (6) hydroureter and hydro- 
nephrosis. 



Fig. 2C. High power magnification of a representative portion o . , orutp 

showing a small artery (A) with the characteristic necrosis of its medial w (, j 
inflammatory infiltrate in and about the wall of the vessel (arrow). 


Summary, Case 2 : This patient was a known diabetic with hypertension. ere 
was gradual progressive heart failure with anginal symptoms of one year s ura ion. 
The physical findings were all in agreement with progressive heart failure, ortiopnea, 
large heart, basal rales, large liver, sacral and leg edema. At the end, she deye ope a 
right hemiplegia. Laboratory examinations revealed glycosuria, a few red blood s 
in tlie urine ; hyperglycemia, 339 and 350 mg. per cent ; hemoglobin 85 per cent, white 
blood cells 9,200. 
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Autopsy revealed panarteritic changes in the arteries -of the gall-bladder and 
kidneys (permission for opening the cranial cavity was not obtained). The diagnosis 
of panarteritis nodosa was not made until after the postmortem microscopic study. 

Case 3. F. A., aged 55, Italian butcher, was admitted to the service of Dr. J. J. 
Guttman at Cumberland Hospital on November 9, 1936 and died on April 18, 1937. 
Chief complaints on admission were chills, fever, and pain in both legs of 11 days’ 
duration. Eleven days before admission he had a sudden chill followed by fever, 
and after the first chill he had three more at irregular intervals. 

Two days after the initial chill, pain and weakness of both legs appeared and were 
of such severity that he had to remain in bed. However, on close questioning the 
patient admitted having had a sore throat two weeks prior to the onset of the above 
symptoms. 

Family history showed nothing of importance. He was a moderate drinker and 
commenced to smoke three years previously. Nine years previously, he was in bed 
with thrombophlebitis involving both lower extremities. At the age of 17, he con- 
tracted malaria in Italy, was treated with quinine, completely cured, and has had no 
recurrence since. 

Physical examination: White, well-nourished male, perspiring profusely, appeared 
quite ill. The right pupil was irregular and smaller, than the left, but both reacted to 
light and accommodation. No conjunctival petechiae were noted. Many carious 
teeth were present. Tongue was coated and pharynx quite injected. Chest was 
emphysematous in shape witli inconstant moist rales at the bases of both lungs. The 
point of maximal impulse of the heart could not be made out. The borders could not 
be definitely made out. The sounds were regular and of good quality. There were 
no murmurs. The aortic second sound was louder than the pulmonic second sound. 
The liver and spleen were' not palpable. However, marked tenderness was elicited over 
the right lower costal margins anteriorly and posteriorly. There was np edema of the 
extremities nor was there any tenderness in the calf muscles. Complete neurological 
examination revealed nothing of note. The left epididymis was tender, painful, and 
definitely thickened. 

Laboratory studies: Urine showed albumin 1 to 2 plus with finely granular casts 
during his entire stay. When jaundice appeared, bile was present. Examination of 
the urine for arsenic, lead, leucine and tyrosine crystals, and tubercle bacilli was 
negative. Blood Wassennann was 2 plus on admission, but subsequently repeated 
Wassermann tests, as well as the provocative test, were negative. Spinal fluid 
Wassennann was negative. Colloidal gold curve 1122110000. Gonococcus comple- 
ment fixation was negative. Repeated blood cultures (five) were negative. Ag- 
glutination tests for typhoid, paratyphoid, undulant fever, suipestifer, and tularemia 
were negative. Stools were consistently negative for ova, parasites, and B. typhosus. 
Mantoux test was negative. Sputum was negative for tubercle bacilli and spirochetes. 

Chemical examination of the blood: Sugar 125 mg. per 100 c.c., urea nitrogen 24 
mg. per 100 c.c., creatinine 1.7 mg. per 100 .c.c., cholesterol 180 mg. per 100 c.c., 
cholesterol esters '40 mg. per 100 c.c., icterus index 9.3. March 19. Regular sinus 
rhythm, rate 110. QRSi. 2 , a slurred; QRSs inverted, low voltage. Ti diphasic, Tj 
depressed. 

Roentgen-ray of chest: November 10 and 14, December 17, and February 17 
negative. March 18: Heart is aortic in configuration, cardio-thoracic ratio 50. An 
axillary band of density with a more or less sharply defined inner border extends from 
the base of the right lung field toward the sixth intercostal space posteriorly. The 
right diaphragmatic leaf is visualized disappearing within the opacity which obscures 
the base. There is a thickening of the interlobar fissure between the right upper and 
middle lobes. There is a very marked accentuation of the pulmonary striation, which 
would indicate the presence of an engorgement of the lesser circulation. The axillary 
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band of density on the right side is indicative of the presence of fluid in the pleural 
cavity of the right hemitliorax. 

Flat plate of abdomen: November 10 negative. November 14: The right ilio- 
psoas shadow is indistinctly visualized. The left is not visualized at all. Both kidneys 
are very indistinctly outlined. The lower pole of both kidneys is approximately at the 
level of the transverse processes of the third lumbar vertebra. Evidence of osteo- 
arthrosis in the form of lipping is noted at the upper and lower articular surfaces of 
the third lumbar vertebra. 

Kidney function tests: specific gravity varied between 1.005 and 1.012, phenol- 
sulphonphthalein excretion 27.5 per cent in two hours. Bromsuiphalein and galactose 


tolerance tests revealed normal liver function. The congo red test was normal. 

Sedi- 

mentation time varied between 18 and 37 minutes. 






Blood examination: 
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11/9 

11/20 

12/5 

12/27 

1/11 

2/3 

2/16 

3/17 

White blood cells 

14,650 

12,000 

7,100 

6,800 

6,200 

4,200 

3,900 

7,250 

Red blood cells, millions 

4,8 

5 

4,22 

3,4 

3,8 

2,6 

2,75 

3,18 

Hemoglobin, per cent 

115 

85 

62 

56 

65 

60 

55 

52 

Polynuclear neutrophiles 

86 

83 

74 

70 

71 

74 

80 

71 

Lymphocytes 

14 

12 

26 

30 

18 

26 

18 

14 

Monocytes 


5 



4 


2 

7 

Basophiles 





1 



2 

Eosinophiles 





4 



6 

Turck cells 





2 





Fragility test of red blood cells normal. 

Smear for malaria negative. 

Electrocardiograms : November 21. Sinus rhythm with pulsus trigeminus. QRSa 
inverted. Premature contractions from right ventricle, one interpolated beat from left 
ventricle. Ti, 2 isoelectric ; T 3 inverted. January 8. Regular sinus rhythm, rate 140. 
P 3 isoelectric. QRSs inverted. Ti inverted; T- diphasic. 

Intravenous pyelogram: (January 22) Both ilio-psoas muscles are sharply outlined 
on all the exposures. The kidney shadows are visualized on all the exposures. The 
left kidney takes the dye better than the right one, and has a bifid pelvis. The right 
kidney pelvis cannot be made out because of poor concentration of the dye. Neither of 
the calyces on the left or right side is well visualized and no statement can be made as 
to the presence of any blunting of- the lesser calyces. The right ureter shows a 
spindle-shaped dilatation about 2 cm. above the ureteropelvic junction. This is vis- 
ualized on all the exposures. 

Roentgen-ray of the left forearm and right leg showed no radiographic evidence 
of sclerotic changes in the vessels. 

Clinical course : The temperature of the first week varied between 103° and 104° ; 
for the next five weeks, 101° and 102° ; and the rest of the stay between 99° and 101°, 
except for the last five days, when it reached subnormal on numerous occasions. The 
pulse varied between 80 and 120 until three weeks before the end. At this time there 
were periods when it averaged 130. The blood pressure was 106 systolic and 68 
diastolic on admission, continued at this level until the end .of the seventh week when 
it rose to 154 systolic and 100 diastolic, and remained elevated until death. On No- 
vember 13, he developed transient icteric sclerae associated with epigastric pain and 
tenderness which disappeared in a few days. On November 21, the pulSe became 
irregular, heart sounds poor, and electrocardiogram showed pulsus trigeminus. On 
November 25, the extremities became weak and the patient showed positive left 
Babinski, Oppenheim and Gordon reflexes. On December 7, the spleen was felt. On 
December 16, position and vibration sense was lost and knee jerks were absent. On 
January 6 , 1937, he developed paroxysmal dyspnea. On January 9, bilateral foot drop 
appeared. On February 10, the liver was palpable. Both liver and spleen became 
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progressively larger. On February 16, purpuric spots developed over the legs and 
gradually disappeared in a few weeks. Weakness became progressively worse. 
There was progressive atrophy of the muscles, particularly of the extremities, with 
trophic changes of the hands, arms, and soles of the feet. The patient lost 50 pounds 
during his stay at the hospital. Signs of heart failure appeared. Patient became 
irrational and died one week later. 

Necropsy, Case 3. General : The body is that of a well developed and fairly 
nourished \vhite male about 55 years of age. 

Cavities: The right pleural space is obliterated by adhesions and enclosed col- 
lections of serous fluid. Tlie left contains air and about 1200 c.c. of fluid and clotted 
blood. 

Cardiovascular system: Heart weighs 475 gin. The apex is rounded. The epi- 
cardium and endocardium are normal. The myocardium is thickened, and on section 
shows pale gray streaks. Microscopic examination reveals fibrous replacement, inter- 
stitial edema, and cloudy swelling of the muscle fibers. The mitral valve shows fibrous 
thickening along the closing margin. There is no other more definite pathologic evi- 
dence of recent or old rheumatic involvement. 

Respiratory system: Trachea and bronchi show an intense acute inflammatory 
process in tlie mucosa. The right middle and lower lobes of the lung show a marked 
broncho-pneumonic process with suppurative bronchiolitis. The left lower lobe is 
tlie seat of recent hemorrhagic infarction. Some of the arterioles show inflammatory 
changes in tlieir walls. 

Digestive system: Esophagus shows marked changes in the serosal arterioles, 
characterized by medial degeneration, partial occlusion of the lumina by thrombi, 
aneurysmal dilatation and cellular infiltration of the walls. 

Small and large intestines show marked submucosal congestion. The splenic 
flexure of the colon contains submucosal venous tlirombi and small diverticula. One 
section of colon shows metaplasia of lining from columnar to squamous cells. 

Spleen weighs 360 gm. and shows congestion. 

Pancreas weighs 90 gm. One section shows a small artery -the wall of which is 
tlie seat of necrosis (especially of the medial coat) with polynuclear leukocytic infiltra- 
tion. There are many vessels showing aneurysmal dilatation. Some also show 
fibrosed, hyalinized or recanalized thrombi. These stigmata of healed panarteritis 
are present throughout. 

Biliary system: Liver weighs 1325 gm. The capsular surface is partly nodular 
and shows depressed scars, hemorrhagic zones and dilated spaces which, on section, are 
found to be filled with blood and bile. Microscopic examination reveals loss of nor- 
mal architecture and cirrhosis. Many of the ducts are dilated and filled with bile. The 
vascular changes are similar to those described in the pancreas. Recent hemorrhagic 
infarctions are present in abundance. 

Gall-bladder and cystic duct are normal. 

Common bile duct, its tributaries and ampulla of Vater are all dilated. 

Urinary S 3 'stem: The right kidney weighs 100 gm. and the left 160 gm. The cut 
surface reveals many areas of recent and old infarction (figure 3). Microscopic 
examination shows advanced changes involving the arteries and arterioles. These 
changes consist of aneurysmal dilatation or obliteration of the lumina by organized, 
hyalinized or recanalized thrombi. Various degrees of glomerular and interstitial 
fibrosis are also present. 

Reproductive system : The left testis is atrophied and the epididymis is thickened 
(figure 3). The vessels in the thickened tunica albuginea show arteritic changes^ 
similar to those described in the other viscera. The parenchyma of the gland ycint^ns 
rests of chromaffin cells. f 

Prostate shows a glandular hyperplasia and an increase in the fibrous str\iia. The 
vascular changes are similar to those observed in the other organs. 
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Skeletal system: The intercostal muscles are ^opaque, pale gray in color and 

Anatomic^ diagnosis: (1) Panarteritis nodosa; (2) multiple visceral mfarction 
(renal, pulmonary, hepatic) ; (3) cirrhosis of liver (atypical, periporta ) ; 4) 

biliary obstruction (intraliepatic) ; (5) splenomegaly; (6) myoBbrosis cordis, (7) 
cardiac hypertrophy and dilatation; (8) bronchopneumonia (terminal) , (9) hen o- 
oneumothorax ; (10) atrophy and chromaffin rests of testis; (11) metaplasia of i 
testinal mucosa; (12) pleural adhesions (fibrous); (13) diverticulosis coli; (14) 

accessory spleen. 



Fig. 3. Cut surfaces of kidney and testis of case 3. Arrows point to infarcts in both 

^"^^^The testis (A) is partly atrophic and the epididymis (B), as well as the tunica albuginea 
(C) is markedly thickened by fibrous tissue. 


Summary, Case 3: Adult male, 55 years of age, was 
a history of chills, fever, and pain in the legs of 11 days dura lo , 
sore throat two weeks previously. . , „ ^pII- 

Repeated examinations during his five months’ stay at the lospi u „„„ tran- 

nourished male with progressive cachexia, cardiac irregularities rimn 

sient epigastric tenderness, hepatic and splenic enlargement, i a era . 

atrophy of the muscles, particularly of the extremities, purpuric spo s ove ’ 

trophic changes of the hands, arms, and soles of the feet, transien ic erus, 
logicaL abnormalities. Fever, anemia, and hypertension were presen . ^ ere w 
moderate nitrogen retention in the blood with persistent albumin and cas s in le urine. 

Autopsy revealed characteristic changes of panarteritis nodosa invo ® 

sels of the lungs, esophagus, intestines, pancreas, liver, kidneys, testes, and pros a e. 
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Case •/. R. T., aged 29, chauffeur, born in British West Indies, admitted to Med- 
ical Service, Cumberland Hospital, April 29, 1937, died June 11, 1937. 

Chief complaint on admission was pain in legs. Three and a half months be- 
fore admission, he had sore throat lasting three days ; two weeks later, he noticed that 
he was feverish and began to complain of pain in calves of both legs, especially in the 
region of the tendo-achilles. This pain persisted and became very intense three weeks 
before admission. Lying in bed relieved this pain to some extent, but standing or 
letting the feet hang over the bed aggravated the pain. Three days before admission, 
he began to notice some pain in the left wrist. There was no redness or swelling 
of the e.xtremities. Marked anorexia had been present for the past three months. 
About five months prior to admission, the patient had a toothache followed by swelling 
and spontaneous rupture tlirough the left lower cheek forming a draining sinus that 
persisted. 

Examination of his past showed that he had measles and mumps as a child. Ma- 
laria was present at the age of 14 years, and he recovered promptly under treatment. 
There was no recurrence. In 1928, he had a urethral discharge lasting two days. 
Syphilis was denied by name or symptoms. He was a moderate drinker, and since 
childhood had an unusual craving for salt. 

Physical examination ; The patient was poorly nourished, pale, apprehensive, and 
looked acutely ill. Pupils were equal, regular, and reacted to light and accommoda- 
tion. No nystagmus. No conjunctival petechiae. Tongue coated; pharynx con- 
gested; tonsils enlarged and reddened. On the lower left cheek opposite the first 
molar was a draining apical abscess. Neck showed no rigidity. Lungs were essen- 
tially normal. Heart was not enlarged. No murmurs at apex or base. Sounds were 
regular and of good quality. Liver and spleen were not felt and no tenderness was 
elicited. There was marked bilateral gastrocnemius tenderness, more marked on the 
left. Dorsiflexion of both feet induced pain in the calf muscles. There was hyper- 
reflexia' in both upper and lower extremities. Babinski negative. No sensory dis- 
turbances. Some weakness of both lower extremities. There was no evidence of any 
cranial nerve involvement. Rectal examination was negative. Eyegrounds revealed 
mild vascular sclerosis, but no nodules, aneurysms, or dilatation. 

Laboratory studies : Repeated urine analyses revealed traces of albumin, red blood 
cells, white blood cells, and hyaline and granular casts. Specific gravity varied be- 
tween 1.018 and 1.022. Phenolsulphonephthalein 65 per cent in two hours. 

Blood chemistry, April 30: Sugar, 95.2 mg. per 100 c.c., urea nitrogen 14.8 rag. 
per 100 c.c. May 27: Sugar 88.9 riig. per 100 c.c., urea nitrogen 10.9 mg. per 100 c.c. 
June 7 (four days before death) : Sugar 117.6 mg. per 100 c.c., urea nitrogen 45.4 mg. 
per 100 c.c., creatinine 3.3 mg. per 100 c.c. ; blood chlorides 465 mg. per 100 c.c. ; cho- 
lesterol 124.3 mg. per 100 c.c.; urea clearance 117.9 per cent (May 14). 

Blood Wassermann test negative. Gonococcus complement fixation test nega- 
tive. Spinal fluid pressure 10 mm. Hg, clear, 8 cells. Wassermann test negative. 


Colloidal gold 0000000000. Stools persistently negative for ova, blood, and parasites. 
Stools, urine, and sputum negative for tubercle bacilli. Blood counts : 

May 1 May 7 May 1 1 May 25 J une 2 

White blood cells 

Red blood cells, millions 
Hemoglobin, per cent 

14,200 

3,68 

75 

19,200 

28,800 

3,18 

62 

23,200 

2,9 

48 

22,400 

2,6 

40 

Polymorphonuclear neutrophiles 

79 

76 

85 

78 

89 

Monocytes 

3 

11 

1 

1 

2 

Lymphocytes 

18 

4 

10 

15 

8 

Eosinophiles 

0 

7 

4 

6 

1 

Basophiles 

Sedimentation time (18 mm.) : 

0 

2 

0 

0 

0 
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Date 

Apr. 30 

May 11 

May 12 

May 13 

May 14 

May 15 

Time (in minutes) 

8 

IS 

15 

12 

12 

8 

Date 

May 21 

May 31 

June 1 

June 3 

June 8 


Time (in minutes) 

0 

12 

10 

6 

19 


Mantoux test. 

1/1000 mg.. 

negative. 

Culture 

from discharging sinus 

on face 


showed Staphylococcus albus. 

Electrocardiograms: April 30: T,. 2 depressed; Tj isoelectric; Ti diphasic. May 
13 : Ta depressed; Ti diphasic. May 24: QRSi, 3 slurred. Ti. 3 depressed; T 4 diphasic. 
June 5: P 3 notched. QRSi, 2, 3 slurred. Ti isoelectric; T 2, 3 inverted; Ti diphasic. 

Roentgen-ray of chest, wrist, thigh, feet, forearm, legs, abdomen was essentially 
negative. Radiographic examination of the teeth revealed chronic apical abscesses 
of the first and second lower left molars. 

Clinical course: The temperature fluctuated between 100° and 104° until the last 
week of life when it varied between 96° and 99°. The pulse remained proportional to 
the temperature elevation until the last week of life when it became relatively very 
rapid. Similarly, the respirations ranged between 20 and 28 until the last week when 
they varied between 48 and 60. The blood pressure varied between 118 and 130 sys- 
tolic and 70 and 100 diastolic throughout the whole course. On May 5, a systolic pul- 
monic murmur appeared and this pei'sisted until the very end. On May 9 (about 
11 days after admission) several pin-head to pea-sized nodules were felt on the dor- 
sum of the left forearm, and the posterior surface of the left leg. They were not 
tender. These nodules became progressively more numerous and larger, later ap- 
pearing in the right supraclavicular area, and later felt along the course of the larger 
vessels of all four extremities. Three days after their appearance, biopsy of some of 
these nodules was performed and showed the following : 

The specimen is that of subcutaneous tissue and accessory skin structures. 
The arteries show extensive infiltration of their walls with numerous polynuclears 
and round cells as well as occasional eosinophiles. The inflammatory cells extend 
through the adventitia into the subcutaneous fat. The intimal lining is proliferative 
and in a few areas the medial coat shows necrosis. Some of the arterioles are filled 
with thrombi. 

Although the infiltration involves all layers of some of the vessels, giving the le- 
sion the appearance of a panarteritis with complicating arteriole thrombosis, the 
characteristic medial necrosis of so-called panarteritis nodosa can be demonstrated in 
only a few of the vessels. Although the entire picture is highly suggestive of pan- 
arteritis nodosa, one cannot make this diagnosis with certainty from a study of this 
specimen. 

Impression: Thrombo-arteritis (probably panarteritis nodosa). Thus the patho- 
logical report confirmed our clinical diagnosis. 

On May 20, the patient complained of tingling in the finger tips of the left hand, 
followed on the next day by numbness of the right foot and numbness of the first 
three fingers of the right hand. Examination at this time revealed atrophy and 
weakness of both lower extremities, edema of the feet, diminished tactile sensation of 
the feet, and right foot drop. On June 4 (one week before death) he complained of 
numbness of the middle three fingers of the right hand and index finger of the left. 
There was poor cooperation, the patient was inattentive and appeared exhausted. 
Horizontal nystagmus appeared for the first time. The reflexes showed a hyperre- 
nexia of the upper and lower extremities. Babinski negative. Abdominal reflexes 
were diminished. There was diffuse symmetrical muscle wasting and atrophy, greater 
on the right. There was marked wasting of the muscles of the lower extremities, 
lere was lack of concentration, but sensation seemed grossly intact except in both 
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feet in which there was loss of position sense, marked diminution in tactile sensibility, 
and diminution of pain sense.' 

On June 2, the patient siiddenly became dyspneic, respirations became very rapid 
with dilatation of alae nasi. Heart was rapid with a gallop rhythm. Many fine moist 
rales were present at bases of both lungs. The liver was large, four fingers below 
the costal margin, and there was marked pretibial and sacral edema. 

These symptoms and findings persisted until death occurred on June 11. 

Necropsy, Case 4. General : The body is that of a well-developed and well-nour- 
ished negroid adult male. There is a wound of a recent skin biopsy on the right fore- 
arm (figure 4). 



. Fig. 4. Biopsy section of tlie subcutaneous nodule of the right forearm showing a 
platelet thrombus (A) occupying the lumen (5) of an artery, the wall of which (C) shows 
characteristic panarteritis. Many of the infiltrating leukocytes are eosinophiles. (170 X.) 


Cavities: Peritoneum contains 300 c.c. of clear yellow fluid. The entire right 
side is occupied by liver. Pleural cavities are filled with serous fluid. Pericardial 
cavity contains an increased amount of fluid. 

Cardiovascular system : Heart weighs 360 gm. The chambers are dilated and the 
apex is rounded. Myocardium shows cloudy swelling and recent platelet thrombosis 
between pectinate muscles of left ventricle. Aorta shows patchy atheroma. 
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Respiratory system: Bronchi are filled with froth. Lungs show lobular pneu- 
monia and chronic passive congestion. 

Gastrointestinal system: Ileum (distal segment) contains a large amount of dark 
blood. Appendix (especially the submucosa) presents vascular changes characteristic 
of the acute phase of periarteritis nodosa with the usual medial necrosis. 

Spleen weighs 75 gm. and is fibrotic. Two accessory splenules are present, 
one of which is embedded in the tail of the pancreas. 

Pancreas weighs 135 gm., shows considerable fibrosis and obliterative intimal 
proliferation of arterioles. The tail contains an accessory splenule. 

Biliary system: Liver weighs 1710 gm. After being severed from its attach- 
ment tire organ shrinks to approximately half of its original volume. It is mottled 
deep red and yellow (figure 5). The red areas are suggestive of hemorrhagic in- 



Fig. 5. Cut surface of the liver of case 4, showing distinct mottling (red and yellow), 
some of the areas suggesting infarcts. 


farcts and are found mainly in the vicinity Of portal channels in which the hepatic 
arteries present all stages of healed panarteritis, ranging from intimal thickening to 
almost complete fibrous obliteration of lumina. Some vessels also show aneurysmal 
dilatations. 

Gall-bladder wall, especially the serosal layer, shows marked fibrosis and healed 
vascular lesions similar to those described in the liver. 

Urinary system: Thq left kidney weighs 160 gm. and the right 180 gm. The 
capsule of each strips with difficulty leaving yellow-gray areas of fresh and old in- 
farcts. Thrombi of various sizes fill lumina of arteries, some of which present 
aneurysms (figure 6). These vessels reveal all stages of acute, subacute and chronic 
panarteritis (figure 7). Fibrosis extends from arteries to surrounding framework. 
The tubules are filled with hyaline casts. Only occasional glomeruli show fibrosis. 
Ureteral walls are thickened to 3 mm. at their vesical orifices. Bladder is normal. 

Genital system: Prostate is enlarged and shows subacute and healed stages of 
panarteritis. Testes show areas of fibrosis secondary to healed vascular lesions of 
panarteritis. Vas deferens shows recent and old panarteritic lesions. 

Endocrine system: Adrenals weigh 14 gm. Peri-adrenal fat shows vessels with 
acute panarteritis. 
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Central nervous sj'stem: Brain shows numerous pontine vessels which are filled 
with red cell thrombi. Spinal cord shows hemorrhagic extravasations in the anterior 
horns involving many neurons. 

Skeletal system; Quadriceps femoris muscle shows perivascular plasma and round 
cell infiltrations. Tendon of Achilles shows obliterative, intimal proliferation of 
arterioles. 

Anatomical diagnosis: (1) panarteritis nodosa (acute and healed); (2) lobular 
pneumonia (terminal) ; (3) cardiac hypertrophy and dilatation; (4) mural thrombosis 
of left ventricle (terminal); (5) chronic passive congestion of viscera; (6) multiple 
serous effusions; (7) intestinal hemorrhage; (8) accessory splenules, multiple. 


Ol* ' ■ <*» C=. 01 



Fig. 6. Cut surface of the kidney of case 5. Small arrow points to thrombi occluding 
branches of the renal artery and hemorrhagic infarcts. The large arrow points to an aneurysm 
in one of these arteries. 

Summary, Case 4: Young adult had sore throat three and a half months before 
admission followed in- two weeks by pain in both legs and left wrist. 

Examination revealed marked tenderness in both calf muscles with some weak- 
ness in the extremities. During his stay of six weeks in tlie hospital, he had fever 
(100° to 104°) until one week before death when temperature became subnormal; 
nodules appeared on all four extremities, and in the right supraclavicular area; sensory 
changes appeared in both hands and feet, and finally bilateral foot drop and muscle 
atrophy. 

Laboratory examination : The blood pressure was normal. The urine always con- 
tained albumin, numerous red blood cells, hyaline and granular casts. The blood 
chemistry remained normal until four days before death when there was a definite 
elevation of urea nitrogen (45.4 mg. per cent) and creatinine (3.3 mg. per cent). 
Blood 'examination revealed a progressive anemia, Jiemoglobin decreasing from 75 
per cent on admission to 40 per cent ; red blood cells from 3,680,000 to 2,600,000 ; white 



blood cells varied between I4,zuu and Z6,euu; poiymorpnonuciear neutroplnles /o to 
89 per cent; eosinophiles 1 to 7 per cent. Sedimentation time was constantly in- 
creased. The electrocardiograms always showed definite evidence of ventricular 
myocardial damage. 



Fig. 7. Representative section through an artery of the cortex of the kidney of case 4 
characterizing the healed stage of the obliterative arteritic lesion. Note fraying and marked 
thinning (large arrow) of the medial coat (A) at sites of aneurysm. One of these aneurysms 
is occupied by a giant cell (small arrow) granulomatous process (C). The rest of the 
lumen is completely replaced by hyalinized fibrous tissue (5) which also produces nodular 
thickening of the vessel wall. (100 X.) 


Autopsy revealed changes of panarteritis involving the appendix, liver, gall- 
bladder, kidney, prostate, testicles. 

Case 5. A. K., 35 year-old cook, was admitted May 21, 1937, died June 15, 
1937. 

Chief complaint on admission was generalized weakness of seven months’ duration. 
She was in excellent health until seven months before. At that time she first noticed 
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weakness and became tired doing her work. These symptoms increased in intensity 
so that she was compelled to resign from her position. At this time, a cough de- 
veloped associated with a slight amount of expectoration, and it persisted to the time 
of admission. She noticed that she began to lose weight and had drenching night 
sweats. Three months before admission, chills, occurring every third day and fol- 
lowed by drenching sweats, developed and continued until the present time. Accom- 
panying these were frequency and urgency of urination and pain in the left lumbar 
region and groin. In addition, she had trouble with her eyes (photophobia, lacrima- 
tion, redness). During the entire course of her illness she had occasional abdominal 
cramps accompanied by vomiting. She became very irritable, crying at the slightest 
provocation. There was considerable epigastric burning about an hour after meals. 
About one month prior to admission, she noticed aching, weakness, numbness, and 
tingling of both arms and legs. There were frequent, severe headaches. She began 
losing her hair and observed that her hair was turning gray. These symptoms in- 
creased in severity so that in March 1937 she was removed to a hospital where she 
remained for one month, but no definite diagnosis was made and as she continued to 
become weaker, she went home. In her previous history there was a story of 
jaundice as a child in Finland. At the age of 19, she was told she had a gastric ulcer. 
At the age of 33 she was treated for “neuritis” of the right arm. She denied venereal 
disease. Was married for 12 years but never pregnant. 

Physical examination: Adult white female, fairly well-nourished, pale, slightly 
puffy, looked acutely ill. There was' definite evidence of loss of weight. There was 
severe muscle tenderness scattered over the entire body. Pupils reacted to light and 
accommodation, the left pupil was slightly irregular. No ocular palsies. Lid and 
bulbar conjunctiva' injected. There was some circumcorneal injection. The right disc 
was blurred, the arteries narrowed, the veins engorged, and the macular region reddish. 
The left disc outline was clearer, the arteries narrowed, and the veins engorged. On 
the temporal side, about a disc distance from the disc, was a white area surrounded by 
pigment. No nodules were seen on the vessels. Ears and nose were negative. 
Teeth were in good condition, tongue clear and moist, pharynx injected. There were 
no palpable glands in the neck. The point of maximal impulse was in the fiftli left 
intercostal space within the midclavicular line. There was regular sinus rhythm. 
Sounds were of good quality. There were no murmurs at tlie apex or base. The 
second aortic sound was equal to the second pulmonic. The lungs were clear. 
Liver and spleen were not felt. There was a bilateral foot and wrist drop with ex- 
treme tenderness over these extremities, especially on the right. Neurological ex- 
amination: There was the peripheral type of long-stocking and long-glove sensory 
involvement. The_ deep reflexes Avere normal. The Babinski reflex rvas negative. 
There was some impairment of motor power witli considerable pain and tenderness 
present. On finger-to-nose test, there Avas definite incoordination. Pelvic and rectal 
examinations Avere negative. 

Laboratory studies: Blood Wassermann test negative. Spinal fluid Wassermann 
test negative. Fluid Avas clear, 60 cells, chiefly lymphocytes. Colloidal gold 
1111000000. Blood culture sterile. 

Blood chemistry: sugar 114.2 mg. per 100 c.c., urea nitrogen 12.5 mg. per 100 c.c., 
cholesterol 142.8 mg. per 100 c.c., calcium 9.3 rag. per 100 c.c., phosphorus 4.8 mg. 
per 100 C.C., chlorides 510 mg. per 100 c.c., ictei'us index 5. Van den Bergh negative 
direct and indirect. Agglutination for typhoid, paratyphoid A and B, B. melitensis 
and abortus AA’as negative. 

Urine examination shoAved specific gravity varied from 1.010 to 1.020. Re- 
peated specimens shoAved 1 to 2 plus albumin, many red blood cells, and granular 
casts. Phenolsulphonephthalein excretion Avas 15 per cent in two hours, 40 per cent 
in four hours. "Urea clearance Avas 49.7 per cent. Urine Avas negative for arsenic 
and lead. 
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Roentgen-rays of skull, left upper and right lower extremities, and lumbar and 
lower dorsal spine were negative. 

Roentgen-ray of chest showed no pulmonary infiltration in the upper part of tlie 
chest. The left diaphragmatic leaf was dimly visualized, disappearing within a hazy, 
veil-like opacity which obscured the diaphragmatic leaf as well as the left costophrenic 
sinus. The following possibilities should be considered: “fluid in the left costodia- 
phragmatic recess, splenic infarct with a reaction on the pulmonary side of the 
diaphragmatic leaf. In view of the absence of consolidation anywhere in the chest, it 
is highly improbable that we have to deal with pleuro-pulmonary pathology.” 

Blood counts : ■ . ' 


May 21 

White blood cells 14,400 

Red blood cells, millions 3,6 

Hemoglobin, per cent 60 

Polynuclear neutrophiles 76 

Monocytes 5 

Lymphocytes 16 

Basophiles 0 

Eosinophiles 2 


May 25 

May 28 

June 2 

June 15 

14,300 

3,68 

68 

12,800 

9,100 

3,46 

54 

6,000 

2,94 

40 

82 

73 

69 

54 

2 

4 

4 

2 

14 

21 

22 

44 

0 

0 

1 

0 

2 

2 

4 

0 


Bleeding time 1% minutes, coagulation time 8 minutes, fragility test .54 to .36 per 
cent, blood platelets 390,000. 

Sedimentation time: (18 mm.) May 23, 30 minutes; May 28, 18 minutes; June 1, 
23 minutes. 

Electrocardiograms: iV/oy 25. Regular sinus rhythm, rate 140. QRSi, s slurred ; 
QRSa diphasic. Ti. = depressed; Ta isoelectric. May 27. Regular sinus rhythm, rate 
130. QRSi, 2 , a slurred, QRSa diphasic. Ti. 2 depressed, Ta isoelectric. 

Clinical course: The temperature on admission was 101.2° and fluctuated between 
101° and 104° throughout the stay in the hospital with the exception of a sudden 
drop on the morning of the sixth day to 98.6° and a sudden elevation on the day of 
death to 107°. The pulse was more rapid than the temperature warranted. The blood 
pressure varied between 90 and 145 systolic, and 30 and 84 diastolic. On the third 
day, the patient developed a gallop rhythm which persisted for five days. On May 26 
she experienced fits of extreme depression alternating with fits of crying. This per- 
sisted for several days. Three days after admission, a few pin-head-sized nodules 
were felt in the popliteal fossae, and later additional ones were palpated along the 
large vessels of tlie forearms. Two weeks after admission, the liver became palpable 
two fingers below the costal margin. One week before death there was complete loss 
of position and tactile sense in her lower extremities. There was ankle and pretibial 
edema. Three days before death she became extremely cyanotic, was euphoric, in- 
coherent, and exhibited echolalia. The abdomen was markedly distended. The 
liver was three fingers’ breadth below the costal margin, whereas the spleen could not 
be felt. The face was puffy. On the day of death, the temperature rose to 107°, the 
heart sounds were very rapid and distant, and there were fine twitchings of the muscles 
of the face. The pain in the legs was excruciating, and tenderness on pressure re- 
mained constant throughout the course of her stay at the hospital. She died on June 
15 from cardiac failure. 

iV ecropsy, Case 5. General : The body is that of a well-developed and moderately 
under-nourished white female. There is a biopsy scar over the right deltoid region. 

Cavities: The right pleural space contains old, and the left, recent adhesions. 
The visceral and parietal pericardial linings are adherent and show acute fibrinous 
inflammation. The mediastinum contains a dense mass, 4 by 3 by 2 cm., situated be- 
tween the aorta and left main bronchus (figure 8). The mass is firmly adherent 
to both structures, follows along the aorta, and on section presents a firm gray and 
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yellow appearance. Microscopically, it is a granulomatous mass which contains areas 
of necrosis, fibroblastic proliferation, few niultinucleated giant cells, suggestive epi- 
thelioid cells, hyalinization of fibrous tissue and perineural infiltration (figure 9). 

Cardiovascular system: Heart weighs 500 gm. Myocardium is flabby and shows 
cloudy swelling. Aorta shows patdiy atheroma. 

Respiratory system: The medial border of the upper lobe of the left lung is in 
anatomical continuity with the mediastinal mass, the lung parenchyma showing caseous 


Fig. 8. Heart and mediastinal mass between left bronchus and aorta, of case 5. The 
aorta is almost entirely encircled by the granulomatous mass. The tracliea and_ bronchi are 
here shown displaced in order to bring the relationship of the mass into better view. 

t 
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necrosis as well as epithelioid and giant cell reaction (figure 10). The left lower 
lobe anteriorly shows thrombosis and infarction with superimposed suppuration. 
Other areas show fibrous replacement and calcification of parenchyma, chronic passive 
congestion, and lobular pneumonia. Blood vessels show proliferative vascularized 
subintimal connective tissue with narrowing of the lumena and infiltrative changes 
in the media and adventitia. 


*• '> ' * 


Fig. 9. This is a section through a representative portion of the mediastinal mass of 
case 5. Note the marked fibroblastic reaction and hyalinization (A), the areas of necrosis 
(B), and multinucleated giant cells (arrow) surrounded by groups of elongated epithelioid 
cells. (210 X.) 

Gastrointestinal system: Esopliageal wall presents an occasional small artery 
which is the seat of perivascular infiltration. Vermiform appendix presents a char- 
acteristic argentaffinoma. 

Spleen weighs 210 gm. and shows marked perisplenitis. The parenchyma reveals 
infarction, suppuration, tubercle-like lesions with giant cells resembling tuberculosis, 
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Fig. 10. Section of lung of case 5, taken through the medial border of the left upper 
lobe, where the latter merges with the mediastinal mass. Note the caseous necrosis (A) 
with a peripheral zone of Langhans giant cells (B) directly continuous with the granulo- 
matous structure (C). The latter, in turn, is in anatomical continuity with atelectatic lung 
and bronchioles (D). (130 X.) 


Biliary system: Liver weighs 2280 gm. and shows marked congestion and focal 
hemorrhagic necrosis. 

Gall-bladder wall shows healed and granulomatous vascular lesions. The lumen 
of tlie viscus and its duct contain small calculi. 

Urinary system : Kidneys weigh 230 gm. each and show subacute nephritis with 
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atypical crescents, interstitial edema and leukocytic infiltration. Tubules contain 
blood and polynuclear cells. In areas the stroma contains epithelioid and giant cells. 
Some of the arcuate arteries are thrombosed with only an occasional infarct. Ureters 
and bladder are normal. 

Genital system : Uterus shows vascular changes of granulomatous thromboarteritis 
similar to those observed' in the other organs. 



Fig. 11. Section of spleen of case 5, through a corpuscle showing Langhan’s giant cells 
(arrow) replacing its germinal center. Also, note incipient acute inflammatory infiltrate (A) 
which becomes much more marked in the pulp (B) and which also assumes a suppurative 
character in other portions of the spleen. (200 X.) 


Lymphatic system: Mediastinal lymph nodes are involved in the mass described 
under mediastinum, and show the same histopathologic changes found in the mass. 

Endocrine system : Adrenals show tubercle-like lesions in the capsules and marked 
vascular changes consisting of acute and granulomatous panarteritis with thrombosis. 
The vessel walls contain epithelioid and giant cells, and areas of necrosis of the media. 
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although the latter is not as extensive as usuall}' seen in the acute phase of periarteritis 
nodosa (figure 12). 

Skeletal system: Sections of diaphragm and pectoralis muscle show healed pan- 
arteritis. The pectoralis muscle also contains encysted trichinae. 

Central nervous system : Brain shows congestion and edema. 

Bacteriology: Stains of the sections and direct smears of organs are negative for 
tubercle and leprosy bacilli as well as for spirochetes. 
























Fig. 12. Section of periadrenal tissue of case 5 showing granulomatous structure and 
giant cells (arrows) replacing the lumen and wall (A) of a small periadrenal artery. 
Note attempt at recanalization (B) of the occluded lumen. (200 X.) 


Anatomical diagnosis; (1) Panarteritis, granulomatous (etiology undetermined); 
(2) granuloma of mediastinum and lung; (3) multiple visceral infarcts; (4) sub- 
acute glomerulonephritis; (5) lobular pneumonia (terminal); (6) cardiac hyper- 
trophy and dilatation; (7) chronic passive congestion of viscera; (8) argentaffinoma 
of appendix; (9) chronic cholecytitis and cholelithiasis; (10) trichiniasis (encysted) ; 
(11) deltoid scar (biopsy). 

Summary, Case 5. Adult female, 35 years of age, was admitted with complaints 
beginning seven months before admission consisting of weakness followed bj' cough, 
loss of weight, night sweats, chills, frequency and urgency of urination, eye signs 
(photophobia, lacrimation, redness), recurrent abdominal cramps, extreme irritabil- 
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ity, aching, weakness, numbness and tingling of both arms and legs, frequent severe 
headaches, hair turning gray with some loss of hair. 

Repeated examinations revealed a fairly well-nourished and pale female, pro- 
gressively losing weight. The heart exhibited a gallop rhythm and gradually grew 
weaker. There were psychotic changes. A few nodules were palpable in the popli- 
teal fossae and along the large vessels of the forearms. The abdomen was markedly 
distended, and the liver was enlarged. There was ankle and pretibial edema. There 
was severe muscle tenderness all over the body, most intense over the lower extremi- 
ties. There was bilateral foot and wrist drop with peripheral type of long-stocking 
and long-glove sensory involvement. Fever, leukocytosis, anemia, and increased sedi- 
mentation rate were present. Repeated Urine examinations showed albumin, casts, 
and red blood cells. 

Autopsy revealed the following : A granulomatous lesion in the mediastinum and 
left lung. Changes characteristic of panarteritis nodosa in the lungs, spleen, pan- 
creas, liver, gall-bladder, kidneys, uterus, adrenals, diaphragm, and pectoral muscles. 
Encysted trichinae in the pectoralis muscle. 

Clinical Symptoms and Signs in Cases Reported: Cases included three males and 
two females. The age of the patients varied from 25 to 49 years. This series showed 
an average duration of five months from the onset of symptoms to death. 


Summary of Symptoms and Signs in Five Cases of Periarteritis Nodosa: 


Fever 

Albuminuria. . 
Hematuria. . . 

Edema 

Hepatomegaly 
Leukocytosis. 
Eosinophilia. . 

Chills. 

Weakness .... 
Hypertension . 


4 Abdominal pain .... 
4 Pain in extremities . . 

4 Foot drop 

4 Loss of weight 

4 Tingling sensation in 

3 extremities 

3 Visual disturbances. 

3 Cough 

3 Vomiting 

3 Sweats 


3 Dyspnea 

3 Subcutaneous nodules. . . . 

3 Purpura 

3 Headache 

Pain in chest 

2 Atrophy 

2 Cyanosis 

2 Icterus 

2 Splenomegaly 

2 Positive Wassermann 


2 

2 

2 

1 

1 

1 

1 

1 

1 

0 


General Discussion on the Pathological Findings of This 

Series of Cases 

The numerous and varied pathological changes observed in these cases 
compare favorably with the findings of previous observers. It seems ad- 
visable to note, although at the risk of repetition, that the findings described 
above have, as a common underlying process, an arteritis. This arteritis 
is found in acute, subacute or chronic phase. Frequently two, or all three 
stages are demonstrable in the organs of the same case, even in the same 
organ. Equally frequent in occurrence are the findings representing the 
various complications of arteritis which one would logically expect to en- 
counter. They are (1) necrosis of vessel wall with hemorrhage, recent or 
old; (2) thrombosis of arteries with hemorrhagic or anemic infarctions, 
recent and old; (3) aneurysmal dilatation of arterial walls with secondary 
changes, such as hemorrhage, due to rupture, pressure necrosis of surround- 
ing tissue; and, finally, (4) replacement fibrosis of thrombi as well as of the 
tissues destroyed by the above described secondary changes. The reparative 
process of recanalization of thrombi, although described frequently, is not a 
prominent feature of the later changes observed in this series of cases. 
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A little more detailed analysis of our findings reveals several additional 
features worthy of note, the most interesting one of which is provided by 
case 5. In this case, the mediastinal granuloma and the giant cell reaction 
are intriguing findings. The gross chai'acter produced by the dense fibrosis 
in the mediastinal mass, the caseous necrosis and giant cell reaction in the 
lung, the miliary abscesses and giant cell reaction in the spleen have led 
noted pathologists who were shown the specimens to suggest a number of 
possible etiological agents among which may be mentioned syphilis, tu- 
berculosis and Hodgkin’s disease. One keen clinician even suggested the 
possibility of leprosy. , However, to date none of these suggestions could 
be- confirmed. Parasitic etiology was considered early in the study of the 
case as a possible explanation for the granulomatous changes in the lesions 
but with unsuccessful attempts at proof, although, strangely enough, en- 
cysted trichinae were found in the pectoralis muscle. However, the relative 
frequency of occurrence of this lesion to which the recent literature calls 
attention, adds little support to trichiniasis being the causative agent in this 
particular case. 

In discussing the etiology of this disease, the above-described cases pro- 
vide much food for thought. One cannot refrain from considering the 
etiology of this disease to be almost as protean in nature as are the varied 
anatomical changes. In addition to a possible underlying syphilis, Hodg- 
kin’s disease, tuberculosis, leprosy and parasitic infestation, mentioned in the 
study of case 5, one may consider the intense polymorphonuclear cell reaction 
and occasional suppuration as evidence of a non-specific pyogenic agent, 
whereas the abundance of eosinophiles may be considered an expression of 
allergy, rather than that of a parasitic infestation. With the exceptional 
granulomatous changes observed in case 5, as well as the varied findings ob- 
served in the other cases in this series, it is obviously very difficult to deter- 
mine any pathognomonic histopathologic changes which might point to tlie 
causal agent in any given case. It is A’^ery likely that the secondary and 
complicating or coincidental changes (unrelated to the disease) so disguise 
the picture as to make the recognition of a specific histopathology of a “pure” 
case of this disease well nigh impossible. Many of the unexplained fibrosed 
or recanalized blood vessels which, in the past, have been encountered in 
routine postmortem examinations and biopsies and which have been previ- 
ously brushed aside for want of explanation, may have been healed lesions 
of panarteritis of varying degree (caused by various agents) which had 
existed as localized lesions or unrecognized during life. 

It is also worthy of note that varying degrees of cirrhosis of the liver were 
present in all cases of this series. The process most likely represents healed 
lesions of panarteritis. Although acute changes were not demonstrable in 
all of the cases, the scarring, which contributed to the cirrhosis and which 
most probably represents old healed lesions, was a constant finding. 
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The lobular pneumonia which was found in most of the cases appears to 
be a terminal event and without any special significance. 

The presence of hyperplastic splenic tissue (accessory splenules and 
splenomegaly) also seems unrelated to the disease. 

Finally, it may be mentioned that this series of cases afforded the rare 
opportunity to study the changes in the central nervous system. The 
thrombus in the left internal carotid artery and the changes which it produced 
in the left frontal lobe of case 1 are of special interest in this regard. The 
somewhat similar findings in the smaller vessels of the pons in case 4, as well 
as the multiple hemorrhages observed in the spinal cord, lead one to conclude 
that the central nervous system is not spared in this disease. 

Diagnosis 

Many authors have attempted to present a symptom complex as diagnostic 
of the disease, varying from the triad of symptoms, “chlorotic marasmus,” 
polymyositis and polyneuritis, and gastrointestinal symptoms to a sextet of 
symptoms : gastrointestinal, renal, neuromuscular, cardiac, cerebral, and 
cutaneous, to the unstated number of symptoms based on vascular disturb- 
ances in the particular organs or regions affected. Thus, the complexity of 
the clinical picture is apparent. The diagnosis of periarteritis nodosa is to 
be considered in any continued illness, and while the symptoms may be re- 
lated to all the organs involved, no symptoms of the disease may be present 
as in our case 2. 

In the 106 cases reported in the English literature a correct antemortem 
diagnosis was made in 30, including four of our five cases. In some in- 
stances, the diagnosis may be verified by biopsy of a subcutaneous nodule or 
muscle, examination of a surgical specimen, or laparotomy. 

Prognosis and Treatment 

Harris, Lynch, and O’Hare ^ in reviewing the 101 cases reported in the 
English literature state that nine of those patients may be alive and five are 
definitely known to be alive. A patient may survive periarteritis nodosa if 
the disease remains localized in some organ such as the appendix or, if in a 
vital organ, progresses to the healed stage without producing functional 
insufficiency. All our cases died. There has been no specific treatment that 
has had any success at the present time. Symptomatic therapy should be 
used. 


Summary 

Five cases of periarteritis nodosa are reported four of which were 
diagnosed ante mortem. 

The clinical picture and autopsy findings are presented in all five cases. 
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THE CLINICAL VALUE OF STERNAL BONE 
MARROW PUNCTURE* 


By Theodore H. Mendele, M.D., David R. Meranze, B.S, . 

(Chem.), M.D., and Theodore Meranze, M.D., 
Philadelphia, Pennsylvania 

In the past decade the introduction and widespread appliqation of sternal 
aspiration for the study of the living bone marrow have given the clinician 
a simple and practical method of studying hepio^oiesis during life. This 
method of examining bone marrow has come into favor because of the ease 
of securing material and the great value of the information obtaiiSied. Bone 
marrow biopsy, although preferable to the simple aspiration method because 
the marrow architecture is preserved, is a surgical procedure reqbiring an 
operating room set-up and several days for the preparation of the \piaterial. 
Sternal puncture, on the other hand, is a simple bed-side procedur(i^, eas^ily 
tolerated by the patient, and in most instances it yields sufficient in'idll-nU- 
tion for diagnosis. Occasionally repeated punctures may be necessary J^n 
a given case before a correct diagnosis can be made, but as a rule no ill ef-' 
fects are caused patients by such repetitions. This ease of performance, 
the satisfactory material obtained, and the fact that the composition of the 
sternal marrow may be taken as representative of the whole mass of the 
hemopoietic tissue, make sternal puncture an acceptable method for study- 
ing living bone marrow in all its phases. Scott, ^ in his excellent monograph 
on the subject best summarizes its value when he states : “sternal marrow 
puncture provides an opportunity of hematologic 'education which has never 
previously existed, it is in Schulten’s words : ‘di^Hochschule fiir den Haema- 
tologen.’ ” 

Very little was known about the physiology of^ne marrow until the 
time of Neumann’s" investigations in 1868 when he showed that the marrow... 
was the site of erythropoiesis. In the following year he^'^monstrated that 
it was also the site of leukopoiesis. Before these investi&tions the bone 
marrow was regarded merely as a mechanical filler of the medullary cavi- 
ties of bones. The studies of bone marrow changes during disease which 
followed Neumann’s work were not satisfactory because the material was 
obtained at postmortem examinations and hence did not portray living hemo- 
poiesis. The study of the human marrow during life was instituted in 1908 
by Ghedini who performed biopsies of the tibial marrow for the diagnosis 
of malaria. However, it was not until 1923 that Seyfarth® suggested tre- 
phining the sternum for the study of bone marrow. The technic used by 
him required a surgical set-up and accordingly did not come into common 
use until Arinkin’s ‘ important works in 1927 and 1929. He was the first 

* Received for publication September 25, 1940. 
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to “needle puncture” the outer plate of the sternum, aspirate marrow, make 
smears, and study living bone marrow. Since his reports there have been 
numerous other investigations which have corroborated the conclusions 
reached by him and which have reemphasized the value and importance of 
sternal puncture. In the recent papers of Scott ^ and Vogel, Erf, and Rosen- 
thal ® the subject is completely reviewed. 

Many workers have stressed the superiority of sternal trephine over aspi- 
ration. Our experience, however, indicates that the ease of performance 
and the sufficiency of information gained from steimal aspiration in most 
cases make it the method of choice as a routine procedure. If the desired 
information is not obtained by aspiration, trephine or biopsy can be per- 
formed. In only a few cases have we been unable to obtain marrow ma- 
terial for diagnosis by aspiration, so that we now limit the surgical proced- 
ure of trephining to cases from which no diagnostic marrow can be obtained 
by sternal puncture. This has occurred twice in 300 sternal aspirations : 
(1) A 67-year-old male Avho presented a leukemic peripheral blood picture 
(11,500 leukocytes with 27 per cent myelocytes) and who yielded a “dry” 
sternal puncture. Subsequent studies proved this to be a case of Albers- 
Schoenberg’s disease with no normal marrow cavities. (2) A 48-year-o!d 
female whose “dry” sternal aspiration was owing to the presence of an 
aplastic anemia with dense sclerosis of the bone marrow. We feel, there- 
fore, that only in instances in which aspiration yields no marrow or where 
insufficient information is obtained by aspiration is sternal biopsy indicated. 

Sternal marrow puncture is indicated in all cases suggesting disorders 
of the blood forming organs or reticulo-endothelial system, or whenever the 
clinician seeks to follow hematopoiesis during life. It is indispensable in the 
diagnosis of blood dyscrasias, or when such a diagnosis must be excluded. 

This report was prepared to analyze our experiences with sternal punc- 
ture during the past three years. Our purpose was three- fold : (1) to re- 
determine for ourselves and to check, if possible, the criteria of normal 
sternal marrow as laid down by other authors, particularly those which have 
appeared in the literature during. the past few years; (2) to study the mar- 
row of all cases showing or suspected of suffering from blood dyscrasias or 
disorders of the reticulo-endothelial system, and (3) finally to correlate, if 
possible, such marrow findings with the underlying disease process. 

We have selected as our “normal” group patients entering the hospital 
with no evidences of blood dyscrasias or of disturbances of the reticulo- 
endothelial system. These patients were • admitted for conditions which in 
no way affected hematopoiesis and 'were unassociated with bleeding or fever. 
Patients with functional disorders made up the bulk of this group, namely : 
cases of neuroses, hysteria, spastic neurogenic colon, cardiospasm, and cases 
admitted for observation- which after complete investigation proved to be 
free of any organic ailment. Other “normals” included cases of uncompli- 
cated diabetes mellitus, diabetes insipidus, uncomplicated hernias prior to 
operation, undescended testicle, visceroptosis, uncomplicated peptic ulcer, etc. 
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There were 115 cases in this ‘'normal” group; their ages ranged between 15 
and 50 years. 

Method of Sternal Puncture. Jaffe® and others have shown that the 
larger the quantity of marrow material aspirated the greater is the dilution 
of this material with peripheral blood from the marrow venous sinuses. On 
the other hand, the smaller the quantity aspirated the greater is the concen- 
tration of marrow proper obtained for study. We have accordingly em- 
ployed the method limiting the aspiration to 0.1 to 0.2 c.c. of marrow ma- 
terial. With the patient flat on his back, 0.5 c.c. of 14 per cent novocaine 
solution is injected intracutaneousty and subcutaneously over the sternum 
in the midline just below the level of the second rib. After waiting one or 
two minutes for the anesthetic to take effect, an 18 gauge sternal puncture 
needle with a sharp short bevel (we used the regular Barker stainless steel 
spinal needle, cut down to the size of 1% inches for adults and to 14 to 
% inch for infants and children) is inserted into the anesthetized area at 
right angles to the sternum. A rotary drilling motion is used to penetrate 
the outer plate of the sternum. As. the needle enters the marrow cavity an 
abrupt and sudden “give” can be felt by the operator. The stylette is now 
removed and a tight 1 or 2 c.c. syringe is attached to the needle and between 
0.1 and 0.2 c.c. of marrow is aspirated. The needle with the syringe at- 
tached is then quickly withdrawn and the puncture point sealed with a drop of 
collodion. The entire procedure requires approximately two or three min- 
utes. The aspirated material is then expelled on a glass slide from which 
smears and counts are made. The smears can be easily differentiated ma- 
croscopically from peripheral blood by the presence of visible fat globules 
and microscopically by the presence of immature marrow cells. The stains 
used were Wright’s and Jenner-Giemsa, allowing double the time required 
for the staining of peripheral blood smears. 

For our first 100 cases we counted 500 cells for each differential. Later 
it was found that if the smears' were evenly spread the same information 
could be obtained by counting 200 to 300 cells. Total counts were made on 
each examination, but in general it was found not to be so important as the 
differential count, additional confirmation of the principle that diagnoses in 
hematology depend more on the types of cells found than on their number. 
The range in the total counts among our “normal” subjects was great. We 
found in some “normal” marrows total counts as low as 15,000 nucleated 
cells and in others as high as 160,000 per cu. mm. In the cases of leukemia 
were found, as a rule, the highest number of nucleated cells, yet in some in- 
stances of leukemia the total counts fell within the accepted normal range. 

The findings in the 115 “normal” cases are given in table 1. 

It is well to point out again that these values in the main agree with those 
reported in recent publications on this subject. In hematology much con- 
fusion exists because investigators have applied different names to the same 
cells and also because of the- tendency to individualize relatively minor dif- 
ferences of perhaps doubtful significance in cellular structure. We have 
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Tabi.e I 

Lciikopoidic Elciiieiils: 

Myeloblasts 

Promyelocytes 

Myelocytes 

Metamyelocytes 

N on-segmented neu trophiles 

Segmented neutrophiles 

Basophiles 

Eosinophiles 

Eosinophilic myelocytes 

Hematogones 

Reticulum cells 

Lymphocytes 

Jklonocytes 

Plasma cells 

Megakaryocytes 

Erythropoietic Elements: 

(per 100 white blood cell elements) 

Megaloblasts 

Ery throblasts 

Normoblasts 

Ratio Leukopoiesis to Erylhropoiesis: 

100 : 15.4 

attempted to use as simple a classification as possible, employing names 
familiar to most clinicians as well as to the hematologists and pathologists, 
and have avoided as far as possible unimportant subgroups of the same cell. 

Many adequate descriptions of the marrow cells are available in textbooks 
and recent publications. Most of the primitive cells of the myeloid series 
occur normally, in the bone marrow and should present no difficulty in diag- 
nosis with proper staining. We have not attempted to differentiate between 
myeloblasts and lymphoblasts but have depended upon the associated cell type 
to settle this question in the particular case studied. The promyelocyte, 
myelocyte, and metamyelocyte are easily recognized. The neutrophilic 
granulocytes are divided into the non-segmented and segmented forms. The 
eosinophile and eosinophilic myelocyte, the basophile, plasma cell, monocyte, 
and lymphocyte offer no difficulties in differentiation to anyone already 
familiar with smears of normal peripheral blood. The reticulum cell, 
“hematogone,” and the megakaryocyte are never found in the peripheral 
blood normally. The reticulum cell oi'iginates from the reticulo-endothelial 
system and is a large cell possessing a granular gray blue cytoplasm with 
serrated margins and an ovoid nucleus. The “hematogone” is smaller tlian 
the lymphocyte, has a dense solidly staining nucleus occupying nearly the 
entire cell and shows very little . cytoplasm. The megakaryocyte (tire pro- 
genitor of the platelet) is the largest cell encountered in bone marrow. It 
shows a finely granular bluish cytoplasm usually with multiple purplish nuclei. 
Often small bodies of platelets can be seen breaking off. 

In the erythropoietic series we have differentiated three principal types of 
cells; (1) megaloblast, (2) erythroblast, and (3) normoblast. We have 
made no attempt further to divide these cells into sub-groups as some others 
have done.. These cells are not seen in the normal peripheral blood, although 


1 . 2 % 

0.5 

7.0 

12.4 

21.5 
35.7 

0.2 

2.1 
0.6 
3.3 
1.1 

13.5 
0.7 
0.1 
0.1 


1.0 

5.3 
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in hemorrhage or other irritative states of the marrow, normoblasts may be 
found peripherally. Early in our studies we did routine reticulocyte counts, 
but later abandoned this because it afforded no helpful information and be- 
cause the findings indicated that erythropoiesis could be better determined 
by the increase in the immature erythropoietic cell groups than by the deter- 
mination of the reticulocyte activity. There are those who do not believe 
that the megaloblast is ever seen in a normal bone marrow and that its pres- 
ence indicates pathologic erythropoiesis seen only in pernicious anemia. We, 
however, are inclined to agree with those who regard it as the youngest evi- 
dence of normal erythropoiesis and have, therefore, included it in our figures 
of normal bone marrow. 

We have found useful, as have others, the ratio of leukopoiesis to ery- 
thropoiesis. In this work the normal ratio was 100: 15.4. Variations from 
this normal ratio were found significant, as will be shown throughout this 
work. 

Primary Pernicious Anemia: We have studied 12 cases of primary 
pernicious anemia. Seven were studied in the stage of relapse. These 
showed peripheral counts ranging between 30 and 40 per cent hemoglobin 
(Sahli)* and 1,300,000 to 1,800,000 red blood cells with reticulocyte counts 
ranging between 0.5 and 0.9 per cent. In all of these cases the bone marrow 
before liver therapy was begun was definitely megaloblastic. The cellularity' 
was increased, the increase being chiefly of the immature erythropoietic ele- 
ments. The ratio of leukopoietic to erythropoietic elements changed from 
100: 15 to 100:94. 'Reticulocytes in the bone marrow in relapse were too 
few to be counted. These findings are shown in table 2. 

Table II 

Erythropoietic Elements: 

(per 100 white blood cell elements) 


Megaloblasts 10.9 

Erythroblasts 28.9 

N ormoblasts 54.5 


In some cases, as early as 24 hours and in others within 48 hours after 
institution of liver therapy, the bone marrow underwent a transition from 
the megaloblastic to the normoblastic phase. Five patients were studied by 
serial sternal punctures during the course of liver therapy. Their peripheral 
blood counts ranged from 46 to 60 per cent hemoglobin (Sahli) with 1,900,- 
000 to 2,700,000 red blood cells per cu. mm., reticulocytes from 7 to 20 per 
cent. The beginning maturation and liberation into the blood stream of the 
erythropoietic elements of the marrow were shown by the following alteration 
in the leul<opoietic : erythropoietic ratio from 100: 94, in state of relapse, to 
100 : 48 during treatment, and by the rapid maturation of the erythropoietic 
cells to more mature forms, shown in table 3. 

*Throiighout this work 14.5 gm. hemoglobin are equivalent to 100 per cent hemoglobin 
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Tahlk III 

Erytbropoidic Elemcnls: 

(per 100 white cell elements) 


Mcgaloblasts 3.0 

Erythroblasts 18.1 

Normoblasts 27.3 


Six patients were studied during remission. Several sternal aspirations 
were made in each case. Peripheral blood counts on these patients had 
reached normal, ranging from 80 to 100 per cent hemoglobin (Sahli), with 
red blood cell counts ranging from 4,000,000 to 5,000,d00 per cu. mm. and 
reticulocyte counts from 1.2 to 3.2 per cent. At this phase the marrow 
showed few or no immature erythropoietic elements. Erythropoiesis at this 
stage was normal as evidenced by the restoration of the normal ratio of 
leukopoiesis to erythropoiesis 100: 18, as shown in table 4. 

Table IV 

Erylhropoielic Elements: 

(per 100 white blood cell elements) 


Megaloblasts 1-2 

Erythroblasts 4-6 

Normoblasts...; 12.5 


Changes in the leukopoietic elements of the bone marrow in active pri- 
mary pernicious anemia are insignificant. Although peripheral counts show 
a slight decrease of the total white cells with a shift to the right, evidenced 
by hypersegnientation of the nuclei of the neutrophiles, very little significant 
change from the normal was found in bone marrow granulopoiesis in this 
study. Some have reported alterations in the megakaryocytes. This we 
were unable to confirm. The failure of maturation of the red blood cell 
elements ’in this type of anemia was well shown by the megaloblastic marrow 
in the patients in relapse, and by the transition from this stage to a normo- 
blastic marrow as specific therapy was instituted. This change was best 
studied by serial sternal punctures which may reveal progress or failure in 
treatment' more adequately and earlier than any other method. 

Macrocytic or Hyper chromatic Anemia of Pregnancy. One siich case 
was studied. This was a white female in her seventh month of gestation. 
Her peripheral blood count showed 38 per cent hemoglobin (Sahli), 1,500,- 
000 red blood cells per cu. mm. and 0.9 per cent reticulocytes. Her course 
in the hospital differed in no way from that of patients with primary per- 
nicious anemia. On liver therapy she showed a reticulocyte response ,of 22 
per cent within five days, and within several weeks her peripheral count 
reached 80 per cent hemoglobin (Sahli) with 4,000,000 red blood cells per 
cu. mm. and a normal reticulocyte count. Her bone marrow before, during 
and after treatment resembled in all respects that seen in pernicious anemia 
in its corresponding phases. 

Data concerning bone marrow findings in other hyperchromatic or 
macrocytic anemias are scanty. However, some observers, particularly Rohr . 
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(cited by Scott ^), report the findings in sprue to be indistinguishable from 
that of pernicious anemia. 

Iron Deficiency Anemias. There were five patients with the idiopathic 
hypochromic achlorhydric variety of anemia. All were middle-aged women. 
In two cases there was a history of a slow blood loss over many years due 
to menorrhagia. In the others there was no history of blood loss. In the' 
marrow leukopoiesis showed no significant deviations from the normal. 
However, the erythropoietic tissues showed a hyperplastic active marrow, the 
activity being proportional to the degree of anemia. There was an increase 
in normoblasts and erythroblasts during the anemic phase and a return to 
normal during treatment. One such patient with 40 per cent hemoglobin 
(Sahli) and 3,000,000 red blood cells per cu. mm. peripherally showed in 
her marrow before treatment the following : 1 megaloblast, 8 erythroblasts, 
and 18 normoblasts per 100 white blood cells counted, or a ratio of leuko- 
poietic : erythropoietic elements of 100 : 27 instead of the average normal 
ratio of 100: 15. As the anemia was corrected with iron therapy, the ratio 
as well as both the peripheral and bone marrow pictures returned to normal. 

Anemia Due to Hemorrhage. In this group of cases the marrow changes 
apparently depended on the degree and the rapidity of the blood loss. In 
slow hemorrhage the bone marrow findings were similar to those found in 
the cases of iron deficiency anemias, namely, a hyperplastic marrow due 
principally to increased activity of the erythropoietic series with little or no 
leukopoietic changes. In those cases in which the blood loss had been great 
and rapid, in addition to a hyperactive erythropoietic marrow there was also 
observed some activity of the myeloid elements. This may account for the 
leukocytosis seen peripherally following this type of blood loss. 

There were five such cases, two of extensive hemorrhages from bleeding 
peptic ulcers, two due to hemorrhage from the uterus, and one from hema- 
temesis due to cirrhosis of the liver. The following case will be illustrative 
of this group. A young female with marked and severe uterine bleeding 
with a peripheral blood count of 39 per cent hemoglobin (Sahli), 2,200,000 
red blood cells per cu. mm., and a slight leukocytosis, showed in her bone 
marrow smear: 2 megaloblasts, 21 erythroblasts, and 56 normoblasts per 
100 white blood cells counted, a leukopoietic: erythropoietic ratio of 100: 79. 
This returned to normal following treatment with blood transfusions, iron, 
and liver therapy. The marrow white cell elements showed a significant ■ 
shift to the left, a finding absent in cases of slow hemorrhage. 

Anemia of Thrombocytopenic Purpura. The anemia in this condition 
appears to be due to a non-specific blood loss. The marrow findings are simi- 
lar to those in other cases of sudden great blood loss. We had one such 
patient, a young female, 13 years of age, with 38 per cent hemoglobin 
(Sahli), 2,000,000 red blood cells per cu. mm., 80,000 platelets in the periph- 
eral blood, bleeding time of two hours with no clot retraction after 24 hours. 
Her marrow findings were the same as those of acute hemorrhage, namely, 
hyperplastic cellular erythropoietic elements with a slight increase in the 
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Icukopoietic elements. She showed 4 megaloblasts, 15 erythroblasts, and 
25 normoblasts per 100 white cells counted, a ratio of leukopoietic : erythro- 
poietic elements of 100:44. Cure was effected by splenectomy. Within 
two weeks her peripheral count and bone marrow findings were both normal. 

It is of interest that some stress the significance of changes in the mega- 
karyocytes in the marrow in essential thrombocytopenia. Splenectomy is 
considered by these workers to be curative if a normal number of megakaryo- 
cytes is present in the marrow, and to be of no value if megakaryocytes are 
markedly decreased or absent. Purpuras without marrow megakaryocytes 
are considered phases of aplasia of the marrow in which the platelet forming- 
progenitors are not being formed, whereas if purpura exists and megakaryo- 
cytes are present in the marrow the lack of platelets in the peripheral blood 
is considered to be due to an inhibiting toxic substance elaborated in the 
spleen. Hence splenectomy is valuable in the one instance and useless in the 
other. Our patient had a normal number of megakaryocytes in her marrow 
and she responded promptly to splenectomy. 

Anemia in Carcinoma. In these cases the bone marrow findings reflect 
largely the presence or absence of acute blood loss. There were eight cases 
of anemia associated with carcinoma, the peripheral counts ranging from 
34 to 70 per cent hemoglobin (Sahli) with 1,800,000 to 3,500,000 red blood 
cells per cu. mm. The anemias were all of the normocytic type. Five of the 
eight cases had definite evidence of acute blood loss, either by melena, 
hematemesis, or hemoptysis. In these five cases the peripheral red blood cell 
counts were, as a rule, lower than in the others. Total marrow counts in them 
ranged from 65,000 to 170,000 nucleated cells, the erythropoietic elements 
showed definite increased normoblastic activity, and even the myeloid ele- 
ments shared in the hyperplastic activity. These findings were the same as 
encountered in cases of sudden hemorrhage. In the three cases with no 
evidence of blood loss in which cachexia was a prominent feature, the bone 
marrows showed few qualitative changes from the normal. However, 
cellularity was definitely decreased. On this basis the bone marrow could be 
considered depressed probably as the result of some toxic factor associated 
with the carcinomatous process. The marrow counts in these three cases 
ranged between 19,000 and 28,000 nucleated cells. This diminished cel- 
lularity was shared alike by the erythropoietic and leukopoietic elements. 

• Anemia Due to Sulfanilamide. There were two cases of hemolytic 
anemia due to sulfanilamide. In one jaundice appeared, suddenly in a pa- 
tient taking sulfanilamide, accompanied by a fall in the blood to 48 per cent 
hemoglobin (Sahli) with 2,300,000 red blood cells per cu. mm., 24,000 
leukocytes with 93 per cent neutrophiles, a reticulocyte count of 19.5 per cent, 
an icterus index of 63, and the presence of increased quantities of urobilino- 
gen in the urine. The marrow findings in these two cases were similar, 
marked by a hyperplasia of all cellular elements more prominent in the erythro- 
poietic series. There were 5 megaloblasts, 45 erythroblasts, and 72 normo- 
blasts per 100 white blood cells, a leukopoietic : erythropoietic ratio of 
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100: 122. These results are similar to those reported in hemolytic anemias 
due to other causes. 

We have also studied another case of hemolytic anemia which developed 
in a patient with polycythemia vera from phenylhydrazine hydrochloride in- 
toxication. On admission to the hospital he was jaundiced, and his periph- 
eral blood count showed 66 per cent hemoglobin (Sahli) with 3,190,000 red 
blood cells per cu. mm. His marrow findings indicated increased cellularity, 
active erythropoiesis at the normoblastic stage as in the previously described 
sulfanilamide hemolytic anemias, and a shift to the left of the myeloid 
elements. 

There was one case of anemia resulting apparently from toxic doses of 
sulfanilamide but unaccompanied by hemolysis. Here, too, the marrow 
findings were hyperplastic and normoblastic. 

Anemias Dne to Infection. A few cases of infections were studied. In 
general these showed findings of no positive significance. Two cases of 
active atrophic arthritis in the acute stage showed little change from the 
normal. Two cases of acute glomerular-nephritis, one with uremia, showed 
unimportant changes. One case of active tuberculous adenitis with sep- 
ticemia showed on repeated studies little change from the normal. One case 
of staphylococcic septicemia, aside from a slight shift to the left of the 
granulopoietic series, showed no other qualitative changes. Three cases of 
syphilis in latent stages showed no changes. Two cases of brucellosis showed 
nothing characteristic in the marrow. 

Aplastic Anemia. We studied three such cases. From one no bone mar- 
row could be obtained on puncture, and the condition was proved later to 
be an instance of sclerotic acellular marrow. The second case showed a 
marked acellularity on smear and count, and an absence of young forms of 
the erythropoietic series. In the third instance, a case of marble bone 
(Albers-Schoenberg’s disease), the puncture yielded no marrow. 

Chronic Benzol Poisoning. One such case had gone through a severe 
anemia simulating the aplastic type due to exposure to benzol in his occupa- 
tion. At the time of examination his peripheral blood count had almost re- 
turned to normal, showing 74 per cent hemoglobin (Sahli), 3,700,000 red 
blood cells per cu. mm., and 7800 leukocytes with a differential of 34 per cent 
neutrophiles and 66 per cent lymphocytes. The bone marrow showed noth- 
ing significant. 

Cooley's Anemia. A case of erythroblastic anemia in a six month old 
child showed a peripheral blood picture of 40 per cent hemoglobin (Sahli), 
2,200,000 red blood cells per cu. mm., 13,000 leukocytes, with a normal 
differential, and 8800 nucleated red blood cells. The marrow reflected the 
erythroblastosis, the erythropoietic elements showing 10 megaloblasts, 47 
erythroblasts, and 151 normoblasts per 100 white blood cells counted. The 
myeloid elements showed “the stimulating effect” by a shift to the left. 
The leukopoietic : erythropoietic ratio was 100 ; 208. 

Polycythemia Vera. Six cases were studied, four before treatment with 
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pheuylhydraziiie hydrochloride. These four showed hemoglobin levels rang- 
ing from 140 to 180 per cent (Sahli), and from 7,400,000 to 9,000,000 red 
blood cells per cu. mm. Two were studied after treatment with phenyl- 
hydrazine hydrochloride ^vhich had restored the peripheral blood counts to 
normal values. The marrow puncture findings evidenced a moderately in- 
creased activity among the erythropoietic elements, normoblastic in type. 
These findings were little altered after treatment. The values were : 2.9 
megaloblasts, 8.5 erythroblasts and 25.5 normoblasts per 100 white blood 
cells counted, a leukopoietic ; erythropoietic ratio of 100:37, a definite in- 
crease above normal. The lack of change after phenylhydrazine therapy may 
be taken as evidence that this hemolytic substance acts on the red blood cell 
mass in the periphery and not in the bone marrow. The granulopoietic cells 
showed no significant changes. 

Conflicting reports on the marrow changes in polycythemia vera appear 
in the literature. Some have found no change even in the erythropoietic 
elements, • whereas others have observed even greater normoblastosis in the 
marrow than our findings indicate. 

Splenic Anemia. Three cases were so classified, cases of anemia of 
varying degrees with hepato-splenomegaly not conforming to any other rec- 
ognized entity. In all, bone marrow studies showed no characteristic ap- 
pearances. 

Leukemia. In leukemia the marrow yields characteristic changes. In 
the diagnosis of this group of diseases marrow findings are most important. 
Especially is this true in what is termed “aleukemic” leukemia, a phase or 
species of leukemia in which the peripheral blood counts may be normal or 
inconclusive. In such instances the marrow usually reveals the existing 
state. In acute leukemia the marrow may yield diagnostic findings before 
characteristic peripheral blood appearances are obtainable. In chronic leu- 
kemia the marrow is usually confirmatory and corroborates the changes in 
the peripheral blood. In acute or leukopenic leukemia the bone marrow may 
be overrun with a large number of “blast” cells. In the presence of the non- 
specific triad of leukopenia, thfombopenia, and anemia in the peripheral blood 
as often encountered in Band’s disease, pernicious anemia, essential throm- 
bocytopenia, etc., sternal puncture aspiration may on occasions reveal the 
diagnostic findings of leukemia. 

We have studied for orientation five cases of chronic myelogenous leu- 
kemia, all of which were previously diagnosed by peripheral blood examin- 
ations. All were confirmed by bone marrow studies. One of 'this group, 
a 78 year old male, was admitted to the hospital for rectal bleeding, anemia, 
and splenomegaly. The peripheral count showed a total of 170,000 white 
blood cells with 1 per cent myeloblasts, 1 per cent promyelocytes, 25 per cent 
myelocytes, 10 per cent metamyelocytes, 15 per cent non-segmented neu- 
trophiles, 30 per cent segmented neutrophiles, 4 per cent basophiles, 1 per 
cent lymphocytes, 8 per cent eosinophiles, and 5 per cent eosinophilic myelo- 
cytes. Sternal marrow aspiration showed 330,000 nucleated cells with 4 
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per cent myeloblasts, 7 per cent promyelocytes, 26 per cent myelocytes, 17 
per cent metamyelocytes, 18 per cent non-segmented neutrophiles, 18 per 
cent segmented neutrophiles, 4 per cent eosinophiles, 4 per- cent eosinophilic 
myelocytes, 1 per cent basophiles, and 1 per cent lymphocytes. The red 
blood cell elements in the marrow were impoverished showing 0 megaloblasts, 
0 erythroblasts, and 1 normoblast. The marrow findings in this case are 
typical of the others and correspond with the findings described by other 
workers. These findings consist of an increase of the total number of the 
white cell series crowding the bone marrow, and increase of the primitive 
and young forms of the myeloid series and a decrease of the erythropoietic 
elements. 

In four cases of chronic lymphatic leukemia selected for study in which 
the diagnosis had been made by peripheral blood study, the bone marrow 
aspirations were confirmatory. One case will be illustrative of the group. 
A 40 year old female was admitted to the hospital for anemia, weakness and 
generalized lympliadenopathy. The peripheral blood count showed 230,000 
leukocytes of which approximately 100 per cent were lymphocytes. The 
bone marrow aspiration yielded a total count of 280,000 nucleated cells with 
100 per cent lymphocytes, some of which were lymphoblasts. There were 
scarcely any erythropoietic elements in the marrow smear. 

In "aleukemic'' leukemia bone marrow study finds its greatest usefulness. 
We studied five cases of acute leukemia of which four were leukopenic or 
"aleukemic.” In these latter four the diagnosis was made by bone marrow 
study. 

Case 1. S. F., iTiale, 46 years of age, was admitted to the hospital for marked 
anemia, intermittent fever, chills, and an enlarged spleen of several weeks’ duration. 

A peripheral blood count showed hemoglobin 38 per cent (Sahli), 1,500,000 red blood 
cells per cu. mm., 4500 leukocytes with 54 per cent neutrophiles and 46 per cent 
lymphocytes. The clinical diagnoses considered included: primary pernicious anemia, 
gastric carcinoma, typhoid fever, miliary tuberculosis, malaria, and acute bacterial 
endocarditis. In spite of all therapy he became worse. Two weeks later a sternal 
bone marrow aspiration showed a total count of 19,000 nucleated cells, with 40 per cent 
myeloblasts, 6 per cent promyelocytes, 16 per cent myelocytes, 9 per cent metamyelo- 
cytes, 9 per cent non-segmented neutrophiles, 3 per cent segmented neutrophiles, and 
17 per cent lymphocytes. A definite diagnosis of acute myelogenous leukemia was thus 
established. The patient died after a few months, and the diagnosis was confirmed at 
autopsy. 

Case 2. R. R.^ female, 13 years of age, was admitted to the hospital with a 
diagnosis of pneumonia because of chills, fever of 104° F., and anemia of acute onset. 
Ihe hemoglobin was 36 per cent (Sahli), 1,400,000 red blood cells per cu. mm., 1900 
white blood cells with 22 per cent neutrophiles and 78 per cent lymphocytes. Although 
leukemia was suspected no bone marrow puncture was done on this admission. She 
made a complete recovery clinically and hematologically on transfusions, and was dis- 
charged within four weeks with a peripheral blood count of 90 per cent hemoglobin ’ 
(Sahli), 4,500,000 red blood cells per cu. mm., 8500 leukocytes with 47 per cent neu- 
trophiles and 53 per cent lymphocytes. One month later she was readmitted with 
f^er and weakness. The peripheral blood count was now 86 per cent hemoglobin 
(Sahli), 4,500,000 red blood cells per cu. mm., 9000 leukocytes with 46 per cent neu- 
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trophiles and 54 per cent lymphocytes. A bone marrow puncture at this time showed 
a total of 75,400 nucleated cells with 93 per cent “blasts.” A definite diagnosis of acute 
leukopenic leukemia was thus established. The patient died within a few months and 
the diagnosis was confirmed at postmortem examination. 

Ca3c 3. B. C., female, 55 years of age, was admitted to the hospital for weak- 
ness, fever, weight loss, anemia and lymphadenopathy. Her peripheral blood count 
showed 1500 leukocytes with SO per cent neutrophiles, 38 per cent lymphocytes, 3 per 
cent monocytes, and 9 per cent “blasts.” Sternal puncture showed 15,500 nucleated 
cells of which 60 per cent were “blasts,” probably monoblasts. . The erythropoietic 
elements w'ere strikingly diminished showing; 0 megaloblasts, 1 erythroblast, and 1 
normoblast per 100 white blood cells. A diagnosis of acute leukemia was made. 
Later developments during life made the diagnosis of acute monoblastic leukemia 
possible, and tliis was proved at postmortem examination three months later. 

Case 4. R. R., female, 60 years of age, was admitted to the hospital for ulcera- 
tion of the gums and anemia. Her peripheral blood count showed 42 per cent hemo- 
globin (Sahli), 3,400,000 red blood cells per cu. mm., 1600 leukocytes with 15 per cent 
neutrophiles, 58 per cent lymphocytes, 1 per cent monocytes, 1 per cent eosinophiles, 3 
per cent basophiles, and 22 per cent atypical lymphocytes. Diagnoses of leukemia or 
primary pernicious anemia were considered. Bone marrow aspiration showed a total 
count of 42,000 nucleated cells with 71 per cent lymphoblasts, confirming the diag- 
nosis of acute lymphatic leukemia. The erythropoietic elements were markedly de- 
creased in the bone marrow. 

Case 5. A. E., male, IS years of age, was admitted to the hospital with fever of 
septic type, anemia, splenomegaly and lymphadenopathy. The peripheral count 
showed an anemia with a total leukocyte count of 45,000 of which 24 per cent were 
myeloblasts, 40 per cent promyelocytes, 10 per cent myelocytes, 8 per cent segmented 
neutrophiles, 5 per cent lymphocytes, 3 per cent monocytes, 9 per cent eosinophiles, 
and 1 per cent eosinophilic myelocytes. The sternal marrow confirmed the peripheral 
findings of acute leukemia. It showed a total count of 130,000 nucleated cells of which 
63 per cent were myeloblasts, 3 per cent promyelocytes, 4 per cent myelocytes, 8 per cent 
metamyelocytes, 14 per cent neutrophiles, 6 per cent eosinophiles, 2 per cent lympho- 
cytes, and a marked diminution of the erythropoietic elements. 

These case reports indicate that marrow studies in acute leukemia will 
often disclose the condition long- before it is reflected in the peripheral blood. 
In such cases the marrow is almost entirely replaced by “blast” cells. There 
is also a poverty of the erythropoietic elements, the result of either a crowd- 
ing out of erythropoietic tissue or a depression of erythrogenesis. These 
cases also illustrate the difficulties of diagnosis in situations wherein anemia, 
fever, and leukopenia are present, and the invaluable aid bone marrow study 
can furnish. 

Another case of leukemia worthy of mention was that of a 51 -year-old 
female with chronic myelogenous leukemia receiving roentgen-ray therapy. 
On one occasion she was readmitted to the hospital for a severe attack of 
herpes zoster, at which time the peripheral blood count as a result of recent 
irradiation appeared essentially normal. A sternal puncture, however, 
showed a characteristic leukemic marrow well illustrating the point made by 
other workers ® that in cases of leukemia treated with roentgen-ray the bone 
marrow findings may be identical with untreated cases although the peripheral 
count may be normal. 
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Infectioits Mononucleosis. This disease, with its acute febrile onset. 

glandiar enlargement, frequent splenomegaly, and ^ ' 

;hocytosis may present a trying situation to the ^ tn ml he is aWe to 

differentiate between it, a relatively harmless self-limited disease, and t 
hopeless state of acute leukemia. The heterophile antibody test appears to 
be of value in only about 50 per cent of cases. Any rapid dependable met lo 
of differentiating between these two diseases becomes a boon to clinical me - 
permitting safe grounds for prognosis. The bone marrow study 

°^^rmtcti"ionudeosis the bone marrow yields no cba-ter^tw 
findino-s but the presentation of essentially normal findings despite he gieat 
increaW of leukocytes and lymphocytes in the peripheral blood defini e ) 

eliminates the diagnosis of leukemia. Since the 'y^T'^YffaVLtninerm al 
blood in this disease are atypical, the bone marrow should be examined 

"" We'udied 11 cases of acute infectious 
counts ranged from 6,000 to f .00° 

ing as high as 94 per cent lymphocytes. ^ The aver- 

normal ranges both for Jyo.ooO nucleated cells, 

age was as follows: Total promyelocytes, 17 per 

Differential count: 1 per cent myeloblasts, 2 pei c®’* P ; T-j 13 7 
cent myelocytes, 25 per cent nretamyelocy^s, 36 per «i« 
per cent lymphocytes, 3 per cent monocytes, “ P ...H p normo- 

per cent reticulum cells; and 1 megaloblast, D erythroblasts. and 1- norm 

blasts per 100 white blood cells. jnfprtious mono- 

Thus, the finding of a normal bone nrarrow 

nucleosis is suspected is sufficient to eliminate ^ llnwino- case will 

A hopeful prognosis may, therefore, be offered. The 
illustrate this point. A.K., male, aged six years, was 

with fever, glandular enlargement, and splenomega y o . .qq qqq 

peripheral count showed 88 per cent hemoglobin ( 2. i 0 , ’ j m and 

blood cells per cu. mm., 12,500 leukocytes with 18 per cen 
and 82 per cent lymphocytes. The clinical diagnosis les e marrow 

lymphatic leukemia and infectious mononucleosis. The steina 
showed 90,000 nucleated cells with 1 per cent myelob asts, - pe 
myelocytes, 8 per cent myelocytes, 12 per cent metamye ocy es, 
non-segmented neutrophiles, 50 per cent segmented neutiopn es, 
cent lymphocytes. The erythropoietic elements weie piesen 1 
numbers. The diagnosis of a normal active mairow e imina e 
sibility of acute leukemia. The child made an uneventful recovery w 

Amidopyrine Granulopenia. An excellent example of the occasio 
effect of amidopyrine on the bone marrow in arresting ma ura ion o 
myeloid cell elements was furnished by the following case. . ., cnia e. 
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58 years of age, was admitted to the hospital because of painful joints. 
Her peripheral blood count showed 92 per cent hemoglobin (Sahli), 4,600,- 

000 red blood cells per cti. mm., 6100 leukocytes with 70 per cent mature 
neutrophiles. During the course of hospitalization she was given one dose 
of 5 grains of amidopyrine for headache. The following morning she was 
prostrated, apathetic, and a peripheral leukocyte count showed 3200 white 
blood cells with 16 per cent mature neutrophiles. A bone marrow puncture 
at this time revealed a general decrease of the total white blood cells' with 
failure of maturation, showing arrest in development at the myelocytic and 
metamyelocytic stages as follows: Total count 17,200 nucleated cells with 

1 per cent myeloblasts, 2 per cent promyelocytes, 51 per cent myelocytes, 
21 per cent metamyelocytes, 15 per cent non-segmented neutrophiles, 3 per 
cent segmented neutrophiles, and 7 per cent lymphocytes. Erythrogenesis 
was normal, showing the selectivity of the action of amidopyrine on the 
myeloid cells. Ten days later the bone marrow and peripheral blood counts 
were both normal. 

Multiple Myelomata. In this disease the marrow findings are diagnostic, 
as shown by the following example. R.L., female, 30 years of age, had 
three admissions to the hospital within one year for severe anemia, hepato- 
splenomegaly, and ascites. Peripheral blood count was 35 per cent hemo- 
globin (Sahli), 1,600,000 red blood cells per cu. mm., with a normal white 
blood cell count and differential. On one occasion splenectomy was per- 
formed because of suspected Banti’s disease. Later tuberculous peritonitis 
was diagnosed. With the roentgen-ray appearance of a few rarefied areas 
in the skull a diagnosis of multiple myelomata was considered and a sternal 
marrow puncture done. This showed 180,000 nucleated cells with 82 per 
cent myelomatous cells confirming the diagnosis. This was further proved 
at autopsy some months later. 

Hodgkin’s Disease. Three cases were studied. No characteristic 
changes were observed in the marrow. Other investigators have been able 
to make a diagnosis from marrow studies when bone involvement is present, 
by the finding of the Sternberg-Reed cells. 

Trichinosis. Three cases were studied. All had eosinophilia, ranging 
from 22 to 66 per cent. All showed marked infiltration of the mature adult 
eosinophile in the marrow. 

Malignancy. The marrow findings in carcinoma were discussed earlier 
in this paper. In sarcoma we found nothing characteristic in the marrow 
puncture. Some investigators have been able to diagnose the presence of 
malignancy by the chance finding of malignant cells in the marrow aspiration. 

Negative Marrow Findings as an Aid in Diagnosis. This consisted of 
a group of miscellaneous cases with non-characteristic involvement of the 
reticulo-endothelial system, showing glandular enlargements, splenomegaly, 
variations from the normal in the peripheral blood counts such as anemia, 
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tions blood dyscrasias must be considered or eliminated before the correct 
diagnosis can be made. 

There were 60 such cases. In all, the finding of normal marrow was 
indispensable in the elimination of diagnoses of specific blood dyscrasias. 
Several such patients are presented here for illustration. 

Case 1. A. R., male, 47 years of age, was admitted to the hospital because of 
sepsis, temperature ranging to 104° F. daily, anemia, and an enlarged hard spleen of a 
few weeks’ duration. The peripheral blood count showed 46 per cent hemoglobin 
(Sahli), 2,200,000 red blood cells per cu. mm., 10,200 leukocytes with 75 per cent 
neutrophiles, 24 per cent lymphocytes, and 1 per cent monocytes. Roentgen-ray of the 
chest showed some enlarged hilar glands. The clinical diagnoses considered were: 
“Aleukemic” leukemia, Hodgkin’s disease, typhoid fever, and subacute bacterial endo- 
carditis. A normal bone marrow study eliminated the diagnosis of leukemia. His- 
tologic study of a gland revealed Hodgkin’s disease. At postmortem examination 
several months later the latter 41 ‘ignosis was confirmed. 

Case 2. D. G., 60 years of age, was admitted to the hospital because of weakness, 
weight loss, generalized lymphadenopathy, and hepato-splenomegaly. No anemia was 
present, but the peripheral leukocytes ranged from 14,000 to 23,000 with 61 per cent 
lymphocytes. The diagnoses considered were lymphatic leukemia or carcinomatosis. 
The bone marrow puncture findings were normal. Subsequent clinical developments 
established a diagnosis of carcinoma. At postmortem examination carcinoma of the 
liver was found. 

Case 2. H. L., female, 33 years of age, was admitted to the hospital because of 
fever, splenomegaly, anemia, and leukopenia., She had been treated in another hos- 
pital for pernicious anemia without benefit. She was suspected of having “aleukemic” 
leukemia but normal bone marrow findings discarded such a diagnosis. After a down- 
hill course she died, and postmortem examination revealed carcinoma of the ovaries. 

Case 4. J. B., female, 48 years of age, was admitted to the hospital because of 
dyspnea, ascites, anasarca, anemia and hepatomegaly. Portal cirrhosis, carcinomatosis, 
nephrosis, Hodgkin’s disease, amyloidosis, and some form of blood dyscrasia were con- 
sidered diagnostic possibilities. The peripheral blood count showed anemia and leuko- 
penia. Normal bone marrow study eliminated a diagnosis of leukemia. At post- 
mortem examination diffuse obliterative constrictive pericarditis was found. 

Case 5. L. D., 48 years of age, was admitted to the hospital for pain in the left 
thigh which on roentgen-ray examination disclosed an osteolytic lesion suspected of 
being sarcoma, carcinoma, myeloma, or tuberculosis. Sternal puncture eliminated the 
diagnosis of multiple myeloma. Subsequent developments established a diagnosis of 
hypernephroma with metastasis to the femur. 

Case 6. J. B., 50 years of age, was suspected of having multiple myeloma 
because of the roentgen-ray presence of rarefied areas in the humerus. Sternal punc- 
ture examination was negative for myeloma cells. Subsequent developments showed 
the case to be one of metastatic carcinoma. 

Case 7 . B. R., 27 years of age, was admitted to the hospital for weakness, 
anemia, lymphocytosis, splenomegaly and joint pains. Leukemia was suspected but 
eliminated by normal bone marrow findings. Later developments established a diag- 
nosis of rheumatic fever. 

Case 8. A. G., 58 years of age, male, was admitted to the hospital because of a 
disturbance in gait and pain in the lower back. Roentgen-ray examination disclosed 
^ osteolytic lesion of the lumbar vertebrae with metastatic lesions of the pelvic bones. 
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Discussion 

The value of any diagnostic procedure must be judged by the ease of its 
performance, its safety and the information it provides. Such consider- 
ations may outweigh absolute superiority of material. It is true that sternal 
biopsy provides a specimen more properly bone marrow than a marrow 
puncture, in that the former retains the architectural framework of the 
tissue and the unaltered relationship of its constituent parts. However, 
this procedure is a surgical one and has not for this reason been widely 
used. The tissue obtained requires the usual histologic treatment, involving 
delay in reporting and a special staining technic of some delicacy not con- 
stantly successful except in expert hands. In the majority of instances 
sternal puncture provides as much diagnostic information as the biopsy, 
since in most instances diagnosis can dependably be based on the types and 
relative percentage of cells observed in the smear. The staining of the smear 
is, moreover, as simple as that used in the ordinary differential count and is 
done as quickly. The cells in the marrow corresponding to those usually 
seen in the peripheral blood stain in the same manner and retain the same 
characteristics as those in the peripheral blood, and hence are easily recog- 
nized. Unusual cells have readily observable and reproducible character- 
istics. 

In the few instances in which no adequate bone marrow can be obtained 
by puncture, biopsy should be resorted to. This may be necessary in cases 
of aplastic anemia with fibrotic or sclerotic marrows or in cases of marble 
bone disease in which no marrow is obtainable because of the nature of the 
underlying pathologic process. 

We would like to stress that the great bulk of the cases presented rep- 
resented problem cases in which the clinician sought aid from the procedure 
he ordered. Relatively few represent material obtained for study and pre- 
liminary orientation. 

It will be seen from the data presented that the marrow puncture has 
great value in many conditions in both a positive and negative sense. It is 
virtually diagnostic in acute leukemia, "aleukemic'' leukemia, and multiple 
myeloma. This also applies’ for leishmaniasis, malaria and Gaucher’s 
disease. It is confirmatory in chronic leukemia in all its phases. In per- 
nicious anemia it may help establish the nature of an obscure anemia, and 
will prove of great value in showing the potentialities of the bone marrow 
in respect to erythropoiesis and in evaluating therapy. In regard to poten- 
tialities we have found the marrow findings of value in estimating the re- 
active capacity of the bone marrow, particularly in anemias due to hemor- 
rhage, and have on a few occasions been able to advise against transfusion 
because the marrow was hyperplastic and appeared inherently capable of 
generating sufficient cells to overcome an existing anemia unaided. 

■Bone marrow puncture is of inestimable value in a negative sense in a 
great host of conditions mimicking blood dyscrasias where the elimination 
of a specific blood dyscrasia is a matter of great import. Especially is this 
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true in infectious mononucleosis in which puncture enables one to offer a 
reassuring, diagnosis and prognosis. 

It should be stressed that in general the marrow findings, despite their 
specific character in certain diseases, should be regarded and evaluated as an 
additional finding, set in a general clinical composite. The bone marrow, 
like other tissues of the body, reflects the effects of pathologic processes else- 
where in the body and, because of the naturally limited varieties of response 
of which tissues are capable, may on occasions be the seat of changes ap- 
proximating in degree or kind the abnormal specific changes representative 
of the true blood dyscrasias. That possibility should be no more confusing 
than similar difficulties in evaluating data in other diagnostic fields in which 
similar circumstances have arisen. 

Conclusions 

1. Bone marrow puncture is a, simple, adequate and safe method of study- 
ing the living marrow. It is usable at all age periods and in all disease 
processes. 

2. Bone marrow puncture is of inestimable value in the diagnosis and 
prognosis of diseases of the blood-forming organs, 

3. It is of especial importance in excluding diseases of the blood-forming 
organs as a diagnostic possibility in many obscure conditions. 

4. It provides material for an appraisal of the potentialities of the bone 
marrow. 

5. It should, therefore, be considered as an essential adjunct in the study 
of any hematologic problem. 

6. A series of 300 sternal punctures performed on nearly as many pa- 
tients over a period of three years, chiefly in diagnostically uncertain cases, 
is presented to illustrate the above principles. 
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A PATHOLOGICAL STUDY OF THE SIGNIFICANCE 
OF THE SYSTOLIC MURMUR * 

By M. S. Rednick, M.D., F.A.C.P., Ossining, New York 

The subject of the systolic murmur is still a broad and rather unsettled 
phase of cardiology, and although much has been added to the general knowl- 
edge concerning the etiology and mechanics of this murmur, full progress 
and complete understanding in this important field have not kept pace with 
advances made in other branches of medicine. A search of the literature 
reveals a rather surprising number of divergent views which have been ex- 
pressed regarding the cause, Significance and interpretation of the systolic 
murmur. 

The factors entering into the production of a murmur are well brought 
out by Sprague ■ who states “that a cardiac murmur is an audible vibration 
produced in the circulating blood by the formation of rhythmic eddies. 
These eddies are the result of a disturbance in the stream flow, produced 
where a region of discontinuity occurs when streams of different velocities 
are opposed. Such changes occur when a relatively narrow jet of fluid is 
projected into a vessel or chamber of wider diameter. To be audible the jet 
must have a velocity of a critical level and this is determined not only by the 
diameter of the stream but by the pressure difference behind and ahead of 
the constriction.” 

Although it is generally agreed at the present that the diastolic murmur, 
with rare exceptions, denotes a cardiac valvular pathologic lesion, the role and 
significance of the systolic murmur have not been fully established. The 
various opinions given concerning its value range from complete acceptance 
as a pathognomonic indication of an organic lesion to almost total disregard 
of it as an aid in the diagnosis of heart disease. 

Auscultation, as a method in physical diagnosis, was first introduced 
by Laennec ^ in 1819. He revealed a surprising, comprehension of heart 
sounds and expressed the opinion that all murmurs were positive indications 
of the presence of cardiac valvular lesions. Subsequently he denied these 
statements when he found that postmortem examination of such patients 
with murmurs failed in certain instances to reveal the lesions he anticipated. 

In varying positions between these two opposite views expressed by 
Laennec range the conceptions of later workers, based on numerous clinical 
and experimental investigations. From these studies it became evident 
that the systolic murmurs were caused not only by deformities of the valves, 
but by other factors not clearly defined, and in some instances occurred in 
what seemed to be entirely normal hearts. This led to several classifications 

* Received for publication January 11, 1939. 
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of the systolic murmur, the most familiar one dividing the cases into two 
categories, organic and functional. 

Attempts to differentiate between organic and functional murmurs have 
been made repeatedly by many clinicians who have formulated criteria for 
that purpose. 

Morse ^ contends that there is no certain distinction to be made between 
such murmurs. White states that the louder a murmur the more likely it 
is to be organic. 

Bass, Mond, Messelloff, and Oppenheimer consider it of prime impor- 
tance to make such differentiation and, after studying a large series of cases, 
found that most methods already in use were unreliable. They decided that 
differentiation could be accomplished best by phonocardiographic records. 

Maliner advised the use of subcutaneous injections of epinephrine for 
the same purpose and concluded that 71 per cent of children thought to have 
functional murmurs had in reality some underlying organic condition. 

For a time the determination as to the presence of cardiac disease in a 
patient was limited in the main to a search for the presence or absence of 
murmurs. To emphasize the inadequacy of such methods MacKenzie ® 
often advised throwing the stethoscope away entirely. Cabot ° later wrote 
that the systolic murmur without the presence of other signs of heart disease 
was of no importance, and White remarks that most systolic murmurs do 
not indicate the presence of any organic heart disease. On the other hand, 
Levine observes that a systolic murmur is not common in normal indi- 
viduals and that louder ones are always associated with some form of cardio- 
vascular disease. Further, all systolic murmurs deserve consideration, even 
if the patient looks well and has no symptoms or signs of cardiac insuffi- 
ciency. 

According to Herrick,^^ two important conditions in the heart may be 
betrayed by a systolic murmur — a rheumatic heart and beginning sclerosis in 
a valve. Some of the pathological and clinical factors recognized as causing 
systolic murmurs of the organic type are : stenosis or insufficiency of the 
valves; certain congenital deformities as patent ductus Botalli, patent inter- 
ventricular septum^ patent interauricular septum, muscular bands,” anomalous 
chordae tendineae and papillary muscles ; vegetations and sclerotic changes of 
valves. Causes of functional murmurs are: stretching of valve rings, 
dilatation of chambers, hypertrophy, anemia, tachycardia, fever, and neuro- 
circulatory asthenia. In addition to these factors Bystritsky, Zuelger, 
Lederer and Stolte noted that systolic murmurs were produced in certain 
disorders of the myocardium and concluded that such murmurs may occur 
with decreased cardiac tonus and contraction. In the opinion of Zuelger 
a systolic murmur may be the earliest indication of cardiac weakness. Fried- 
lander and Brown were able to show that not only exercise but certain 
drugs such as epinephrine were capable of producing a systolic murmur. 

Therefore, the necessity for the early recognition of the nature of a mur- 
mur becomes at once apparent. In some instances a seemingly innocent 
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murmur may be owing to, some remote organic change in the cardiovascular 
system, or it may indicate the potentialities' for the subsequent development 
of manifest stenosis of the mitral valve, or be an accompaniment qf hyper- 
tension or subacute bacterial endocarditis. In young people it may be the 
only indication that the patient has had a rheumatic infection. Robey 
cautions against the great harm that may result to a patient by making a 
diagnosis of cardiovascular disease on a murmur alone, and emphasizes the 
importance of properly evaluating a good history and other circulatory signs 
before the stethoscope- is employed. On the other hand, many serious con- 
ditions may exist without the presence of a murmur, such as syphilitic 
aortitis, hypertensive heart disease, and coronary artery disease. 

Fahr conducted a study on a series of normal children and on ah older 
group of individuals and found that 40 to 70 per cent of all children exam- 
ined between the ages of six and 14 years and 35 per cent of otherwise nor- 
mal older individuals in the second decade have murmurs. He adds that 
if no diastolic murmur appears during the first or second year following the 
last attack of rheumatic fever and if the size and shape of the heart have not 
changed significantly, the murmur is undoubtedly of no consequence. 
Levine examined 1000 normal persons engaged in various occupations 
and found that 19.6 per cent of these presented a systolic murmur. In a 
group of university students, Reid found 20 per cent with a systolic mur- 
mur. In a series of experiments on dogs, Thayer and McCollum have 
shown that a systolic murmur can be produced at the pulmonary orifice by 
slight pressure of the stethoscope on the thin walled conus; and that bleeding 
and even subsequent intravenous infusion of salt solution might likewise 
be followed by this murmur. 

It is obvious, therefore, from the above that the current clinical teaching 
which tends to disregard the significance of all systolic murmurs is just as 
unsound as the older view which associated every adventitious sound with 
organic disease. Somewhere between these two extremes lies the truth. 

Many investigations have been carried out to substantiate these views, 
most of them on a clinical or experimental basis. Further investigation, 
from another approach, was therefore decided upon. Hence the present 
study was undertaken on a pathological basis, correlating the clinical ob- 
servations with the subsequent pathological findings on postmortem exam- 
ination. 


Method 


The records of Grasslands Hospital were examined, covering a 
period of five years from 1933 to 1938. The charts selected were those of 
all deaths in the hospital which had come to necropsy. Records, which were 
incomplete, traumatic cases, and those patients whose stay in the hospital 
was not sufficient to permit of a complete physical examination and work-up 
were rejected. Of this group, all cases presenting a systolic murmur clini- 
cally were chosen. The final acceptance of the presence of a murmur was 
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care^illy determined by comparing- all notations and physical examinations 
made the attending and house staffs. Any disagreement as to a murmur 
or failure to mention a murmur eliminated that chart from the kudy. The 
age, sex, history, physical findings, clinical diagnosis and postmortem ex- 
amination were noted. Suh-groups -were then made of etiological factors, 
history, valvular pathology, and other associated conditions. 

The total ri^iumber of cases examined in this study was 1148. Of this 
number, 268 oi: 23.1 per cent were found to have clinically one or more 
systolic murmu\"s. The apex proved the most frequent site of murmurs 
(222 instances);. This was followed by the aortic area (61 instances), the 
pulmonic area (3 instances), and finally by the tricuspid area (1 instance). 

Diastolic murmurs were associated with .systolic murmurs 33 times. The final 
diagnoses in this group of 33 cases with associated diastolic murmurs included : 26 
cases of valvular stenosis and insufficiency, three cases of aneurysm, and four cases 
of densely calcified valves. 

The analysis of the records of this series of cases with systolic murmurs 
led to a subdivision of the cases into three groups according to the character 
of the findings which bore a relation to the occurrence of the murmur. 

I. Pathological findings 

(a) valvular incompetence 

(b) valvular deformity 

' (c) cardiac hypertrophy 

II. Clinical findings 

III. No findings 


Pathological Findings 


Sub-group (a) ; Of the 268 cases with systolic murmur either alone or as- 
sociated with a diastolic murmur, 44 cases or 16.4 per cent were found in sub- 
group (a), comprised of cases showing evidence of valvular stenosis and 
insufficiency. This group was further subdivided according to etiology as 
follows ; 


a. Rheumatic 

b. Arteriosclerotic 

c. Syphilitic 

d. Congenital 


21 cases or 47.7 per cent 

14 cases or 31.8 “ “ 

5 cases or 11.3 “ 

4 cases or 9.1 “ 


Total 44 cases 

Cases placed in the rheumatic group had all given a history of one or more attacks 
of rheumatic fever at one time. The various valvular lesions occurred in the following 
order of frequency: 

1. Mitral stenosis 21 

2. Mitral insufficiency 7 

3. Aortic stenosis 2 

4. Aortic insufficiency 2 

5. Tricuspid insufficiency 1 
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Mitral stenosis, therefore, occurred in all cases, either alone or in combination with 
other lesions. It occurred together with mitral insufficiency seven times, but mitral 
insufficiency never occurred alone. Aortic stenosis and aortic insufficiency also were 
twice noted associated with mitral stenosis, but were not observed as single lesions. 
Tricuspid insufficiency was seen once and then occurred in combination with mitral 
stenosis. 

The age limits of these patients were interesting. The oldest patient in this series 
was 60 years old, the youngest was 4. However, one patient was 51, another 40, and 
five patients were in their thirties. The average age of these persons was 26.1 years. 
Death in all cases resulted from heart disease and this was clinically diagnosed. There 
were three cases of subacute bacterial endocarditis. 

The arteriosclerotic group followed the rheumatic group as to the num- 
.ber of valvular lesions with 14 cases or 31.8 per cent. The order of fre- 
quency of these lesions was as follows : 


1. Aortic stenosis 8 

2. Mitral stenosis 6 

3. Mitral insufficiency 3 

4. Aortic insufficiency 2 


Aortic stenosis was the most frequent valvular condition found in arterio- 
sclerosis. It occurred with aortic insufficiency once. However, it did not 
occur in all cases as in the rheumatic group. Mitral stenosis was seen with 
mitral insufficiency occurring without aortic involvement. 

All cases presented advanced clinical arteriosclerotic changes elsewhere 
in the body. The ages of these patients ranged from 86 for the oldest to 45 
for the youngest, with an age average of 71.1 years. In this group the 
majority of cases, eight in number, died of arteriosclerotic heart disease, but 
the remaining six died of other causes which included malignancy, pyone- 
phrosis, and fracture of the femur. 

The syphilitic group was the third largest group with five cases. The 
frequency of the lesions found was ; 


1. Aortic insufficiency 4 

2. Aortic stenosis 3 

3. Mitral stenosis 1 


Aortic insufficiency was the most frequent valvular condition encountered 
in syphilis, occurring four times. Aortic stenosis was noted three times and 
mitral stenosis once. The latter two did not occur alone but in combination 
with aortic insufficiency. The blood Wassermann was four plus positive 
in all cases, and in four cases there were clinical manifestations of syphilis 
elsewhere. The ages of these patients ranged from 77 to 32 years. The 
average age was 57.7 years. Death in these cases resulted in all instances 
from syphilitic heart disease. 

The congenital group numbered four and represented the smallest group 
of cases of valvular heart disease, although it numbered only one less than 
the syphilitic group. These were all diagnosed as having congenital de- 
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fects and with one exception died as a result of the lesion. The single ex- 
ception'died of anemia. The frec[uency with which these lesions occuiied 

was : . 

1. Patent foramen ovale 3 

2. Patent ductus Botalli 1 

The ages of these patients were two months to four years, with an aveiage 

of 1.2 years. . 

In the second group of pathological changes fell a large number of val- 
vular abnormalities which were not sufficient to cause incompetence of the 
valve, but nevertheless revealed deformities which were sufficient to pio- 
duce murmurs mechanically. These cases numbered 136 oi 50.7 per cent, 
and the nature of these changes follows : 


1. 

Sclerotic valves 

. . . 47 

2. 

Thickened valves 

. . . 33 

3. 

Calcified valves 

. . . 24 

4. 

Stretched valves 

.... 13 

5. 

Scarred valves 

;.. . 7 

6. 

Vegetations on valves . . . . 

7 

7. 

Nodules on valves 

5 


Total 136 or 50.7 per cent 

More than half of all murmurs, therefore, fell into this group. 
individuals were, with few exceptions, elderly people, the oldest eing^ , an 
the average age 73.4 years. Deaths resulted from arteriosc erotic 
disease and hypertensive heart disease in 37 cases, vasculai acci ents m 
cases, and in the remainder from miscellaneous causes. 

Aneurysm was found in four cases or 1.4 per cent. ^ These 
in the ascending aorta and the aortic arch. They were divided as o ows . 

1. Arteriosclerotic 3 cases 

2. Syphilitic 1 case 


Total 4 or 1.4 per cent 

The syphilitic patient was 45 years old, whereas the arterioscleiotics weie 
61, 69 and 85 years old with an average of 71.6 years. Two were diagiiosec 
before death. Of the other two cases, one was designated as vasculai col- 
lapse and the other occurred undiagnosed in a patient with psychosis^. 
Hypertrophy of the heart without any valvular abnormality was noted d 
times or in 9.3 per cent. The ages ranged from 97 to 27 with an average 
of 61.2 years. These comprised mainly miscellaneous cases. 

There were, therefore, 209 cases or 78.2 per cent for whose muimuis 
some pathological explanation was found. 
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In the remaining 49 cases or 18.1 per cent, the examination revealed no 
anatomical basis for the presence of murmurs; however, the clinical history 
disclosed certain conditions which were known to produce murmurs. These 
were as follows : 

•s 

1. Fever 21 cases 

2. Hypertension 15 

3. Anemia 10 

4. Tachycardia 3 ' 


Total 49 cases or 18.1 per cent 

Finally, in the remaining 10 cases or 3.7 per cent no evidence, either 
clinical or pathological, was found to account for the systolic murmurs. 

The sexes were practically equally represented in the cases showing sys- 
tolic murmurs, the males comprising 50.2 per cent and the females 49.8 per 
cent. 

Conclusions 

The present study comprises an examination of the autopsy records of 
1148 consecutive cases of whom 268 cases or 23.1 per cent had manifested 
systolic murmurs. ’ Only 16.4 per cent of the cases with systolic murmurs 
presented actual evidence of valvular incompetence. The etiologic factors in 
this series proved to be rheumatic fever, arteriosclerosis, syphilis and con- 
genital malformations in the order named. It was further observed that 
these patients all exhibited additional signs and symptoms of cardiac involve- 
ment. Among these were precordial thrills; diastolic murmurs, blood pres- 
sure clianges, cardiac enlargement and a positive serological reaction for 
syphilis. In the rheumatic group a. history of one or more attacks of rheu- 
matic fever was elicited. This tended to emphasize the value of a careful 
history and close observation for other features of valvular stenosis and in- 
sufficiency. Thus the discovery of a systolic murmur not accompanied by 
any of the above characteristics must be viewed with caution from a diag- 
nostic and prognostic standpoint. Characteristic lesions were found repre- 
sentative of each group. They were mitral stenosis in rheumatic hearts, 
aortic stenosis in arteriosclerotic cases, aortic insufficiency in syphilitic cases, 
and patent foramen ovale in the congenital group. However, it was note- 
worthy that except for limitation of a patent foramen ovale to the congenital 
group the other lesions occurred in any of the other groups. 

The largest group in this series comprised 136 cases or 50.7 per cent. 
These cases were found to present pathologically various types and stages of 
valvular deformity. Although anatomically these valves were still com- 
petent, yet physiologically they were capable of murmur production. Here 
were noted various stages of sclerosis of the valves: vegetations, nodules 
and calcification of the valve leaflets or valve ring, as well as stretched and 
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scarred valves. Apparently some of these conditions represent mid-stages 
of rheumatic involvement of the endocardium as indicated by the finding of 
vegetations and nodules. On the other hand the thickening, calcification 
and scarring appeared to represent various degrees of arteriosclerotic change, 
which in some manner became arrested and did not proceed quite^ to the 
production of actual valve incompetence. Hence, although the systolic mur- 
murs in this type of case resulted from a definite pathological change in the 
endocardium, they were classified generally as belonging to the functional 
group of murmurs. It was likewise noted that these conditions were com- 
patible with long life, the average age at death being 73.4 years, with the 

oldest patient 97 years. u f 

Aneurysm and cardiac hypertrophy also represented small groups ot 

anatomically explained murmurs. 

In a group of 18.1 per cent of cases the appearance of systolic murmurs 
was attributed either to fever, tachycardia, anemia or hypertension. These 
cases were anatomically normal. 

Finally, in 10 cases or 3.7 per cent no clinical or pathological explanation 
for these murmurs was found. 


BIBLIOGRAPHY 

1. Vaquez, L.; Diseases of the heart, 1924, W. B. Saunders & Company, Philadelpha 69_ 

2. Spraoue, H. : Mechanism of the production of heart murmur. Modern Cone p 

Cardiovascular Disease, 1937, vi, 9-10. Wport 

3. Nomenclature and criteria for diagnosis and diseases of the heart, IN. 3^. nean 

Assoc., New York, 6 . _ m-ji • 

4. Sullivan, A.: Significance of murmurs, Tri-state Med. Jr., 19 , iv, 

5. White, P. : Heart disease, 1937, The Macmillan Company, New York, 4U._ 

6 . Bass, M., Mond, H., Messelloff, C., and Oppenheimer, E.: The systolic murmur in 

children, Jr. Am. Med. Assoc., 1933, ci, 17. ... ■ ^ c 

7. Maliner, M., and Okin, I. : The significance and a differential diagnostic test of p 

cordial murmurs in children, Jr. Pediat., 1937, x, 77. .. 

8 . Mackenzie, J. : Oxford system of medicine, Oxford Univ. Press, New Yor , ii, • 

9. Cabot, G.: Facts on the heart, 1926, W. B. Saunders & Company, Philadelphia, 

10. Levine, S. ; Systolic murmur — its clinical significance, Jr. Am. Med. Assoc.,^ , 

11. Herrick, J. : Discussion on systolic murmur, Jr. Am. Med. Assoc., 19 , ci, • 

12. ZuELGER, G. : The systolic murmur. New York State Med. Jr., 1937, xxxvn, 'Njew 

13. ZuELGER, G. : Systolic murmur — symptomatic importance in heart muse e wea 

York State Med. Jr., 1937, xxxvii, 1289-1292. nr-irtirp Med 

14. Robey, W. : Significance and interpretation of heart murmurs m genera . 

Clin. North Am., 1935, viii, 893. -.r i t loin vir 4^18 

15. Fahr, G. : Significance of the systolic murmur, Nebraska State i e . r., ■ ’ ' ’•1371 

16. Levine, S. : Clinical significance of the systolic murmur, Ann. ^ ’ ’ _ 

17. Reid, W. : Heart murmurs in the practice of medicine. New ng anc 

CCiv, 597. An, Tr 

18. Thayer, W. ; Reflections on the interpretation of systolic cardiac murmurs, . J 

Sci., 1925, clxix, 313. _ . . • t’mc 

19. Scott, R. : The systolic murmur in clinical medicine and in insurance examina 

State Med. Jr., 1935, xxxvii, 943. ... 

20. Hunter, J. : The apical systolic murmur, Virginia Med. Mont y, , xiii, 


Med. 


Ohio 



SIGNIFICANCE OF SYSTOLIC MURMUR 


1205 


21. Rosenthal, 1^1. : Anatomic mechanism in production of Flint murmur, Arch. Path., 1933, 

xvi, S62. 

22. Nieiiaus, F. : Apical systolic murmur and mitral regurgitation, Nebraska Med. Jr., 1936, 

xxi, 464. 

23. Reifenstein, E. : The significance of cardiac murmurs, Internal. Clin., 1937, iii, 159. 

24. WuRTZER, E. : Significance of systolic apical murmurs, Jr. Iowa State Med. Soc., 1934, 

XX iv, 626. 

25. Fineberg, H., and Steuer, L. : Apical systolic murmurs in children. Am. Heart Jr., 1934, 

vii, 553. 

26. WoLFERTH, E. : Auriculosystolic murmur in tricuspic area during convalescence from 

acute coronary occlusion. Am. Jr. Med. Sci., 1935, clxxxvi, 739. 

27. Leech, C. : The Austin Flint murmur and differential diagnosis. New England Jr. Med., 

1934, ccxi, 1007. 

28. Friedlander, R., and Brown, M. : The systolic murmur : further observations on its 

clinical significance, Ann. Int. Med., 1935, viii, 893-899. 

29. Neuhof, S. ; The heart, 1923, P. Blakiston’s Son and Company, Philadelphia. 

30. Wolferth, C., and ^Iargohes, A.: Various types of extra heart sounds, Med. Clin. 

North Am., 1931, xiv, 897. 

31. Berger, S. : Significance of systolic murmurs, Ohio State Aled. Jr., 1927, xxiii, 569. 

32. Le.ndon, G. : Interpretation of the systolic murmur, Med. Jr. Australia, 1934, i, 613-617. 

33. McCrudden, F. ; Murmurs and their significance. New England Jr. Med., 1931, cciv, 598. 

34. Okin, I.: Non-pathologic or functional murmurs in childhood, Jr. Med. Soc. New 

Jersey, 1931, x.xxviii, 100. 

35. SuLUVAN, A.; Significance of niunnurs. Tri-state Med. Jr., 1931, iv, 767. 



NEUROBLASTOMA (SYMPATHOBLASTOMA OR 
NEUROCYTOMA) OF THE SUPRARENAL 
MEDULLA; REPORT OF 
THREE CASES 

By Ralpi-i M. Tpiompson,! M.D., F.A.C.P., Hot Springs National 

Park, Arkansas 

The sympathetic nervous tissue comprising the medullary poition of the 
suprarenal gland is the site of a relatively rare and spectaculai gioup of 
tumors. In the past this subject has received some prominence in the medical 
literature, various writers having stated that cases are laie. 

Tumors derived from the sympathetic nervous system of the suprarenal 
medulla may be divided into three well defined pathologic types, name y . {a 
Neuroblastoma (sympathoblastoma or neurocytoma) , (&) ganghonem orna 
(neuroma ganglionare) ; (c) paraganglioma, (chiomaffin cell tumois). ^ n 
this paper, along with the cases reported, discussion will be limited princi- 
pally to the suprarenal neuroblastoma which occurs almost entire y in in^ an s 
and children, and only occasionally in young adults. These cases ^ ^ ^ 
a definite pathologic entity, the clinical picture of which is quite vane an 

severe, as they always terminate fatally. . ^ 

Virchow," in 1864, was the first to study and report a case of primary 
malignant tumor of the suprarenal gland in children and designated it a 
glioma. Marchand,^ in 1891 described a similar cellular tumor in an infant 
nine months of age and attributed the origin to the sympatietic nervous 
system. Kuster,^ in 1905, described a cellular neoplasm of t e supiaiena 
gland in an infant of 14 weeks which he interpreted as neuio-epit e la in 
origin, and at the same time described the charactei istic alveo ar i ose e 
structures which are commpn to some of these tumois. In tie iteia ure 
these neoplasms have frequently been referred to as gliomas, roun ce 
sarcomas and lymphosarcomas. In 1910 J. H. Wright piesente an ex 
cellent description of these tumors and rather definitely stated tiat tiey weie 
of neuroblastic origin, Frew,® in 1910, reported several ° 

blastoma, several of which he collected from the literature. ^ p1i- 

carcinomas of the suprarenal medulla. Wahl ° in 1914, Dunn m a, 
man® in 1917, Scott, Oliver and Oliver® in 1933, Lewis and Geschicktei 
in 1934, and Redman, et al."" in 1938, have contributed great} ^ 
ent knowledge of these new growths and have added cases to le i era 
A better understanding of the neoplasms of the suprarena me u a ca 
best be obtained after reviewing the embryogenesis of tie orj^^an. e 
prarenal gland consists of an outer cortical zone (inteirena or^^an) er 
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from the celoinic epithelium, and a central medullary zone (suprarenal 
organ) which arises from the celiac sympathetic plexus and so is composed 
of sympatho-chromaflhi tissue. The cortex develops earlier than the medulla, 
and in embryos of 9 mm. buds of cells from the celomic epithelium at the 
root of the mesentery become detached to form the suprarenal ridge. At 
12 mm. the cortical portion is large. The medulla of the gland is formed 
by the primordial chromaffin cells Avhich are termed neuroblasts or sym- 
pathogones. These cells emanate from the neural crest and migrate from 





Fig. 1. Case 1. Microphotograph of neuroblastoma showing neurocytes, fibrillar matrix 
and an atypical rosette in die upper left quadrant. Hematoxylin and eosin stain. X 205. 
(U. S. Army Medical Museum Neg. No. 68988.) 


the celiac plexus to the centers of the cortical masses. This migration be- 
gins at about the 19 mm. stage and continues until after birth. During 
migration the cells are irnmature and indifferent. Later the neuroblast or 
sympathogone develops either into the sympathoblast (neuroblast) or the 
phaeochromoblast • and, in the further development, the sympathoblast is 
the precursor of the adult sympathetic ganglion cell, whereas the phaeochro- 
moblast becomes the parent of the phaeochromocyte. As a consequence of 
distinguishing these various type cells emanating from the sympathogone, 
we can recognize and understand better the three types of medullary supra- 
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renal tumors previously mentioned as well as the allied tumors of the para- 
ganglia and carotid body whose cells are similarly derived. 

Thus, it is noted that the suprarenal cortex is of mesoderm origin whereas 
the medulla is of ectoderm origin; also, that tumors of the undifferentiated 
and immature neuroblasts may well be termed neuroblastomas, whereas those 
made up of the more differentiated, mature cells and fibers are called ganglio- 
neuromas, and those formed from the chromaffin cells are called paragan- 
gliomas or phaeochromocytomas. 

The paragangliomas or chromaffin cell tumors occur almost entirely in 
the third to sixth decades of life. They are quite rare, relatively benign in 
character, and histologically appear quite varied. These tumors of the 
suprarenal are quite similar to those chromaffin cell tumors that occur in 
other locations, for example, the carotid body, paraganglia and gastro- 
intestinal tract. These latter tumors are frequently called argentaffin or 
carcinoid tumors. Neoplasms of the chromaffin tissue of the suprarenal 
contain cells in various stages of differentiation. The most common element 
is the large polygonal cell which frequently assumes a characteristic brown 
granular color after fixation in chrome salts, this reaction being constant in 
only the mature cells. These tumors are small, often encapsulated, fre- 
quently bilateral, and are usually accidental findings at autopsy. Metastases 
have been described. The growth presents small masses of round, oval and 
polygonal cells with occasional giant cells having single or multiple nuclei. 
The pigment is irregular, and at times the cells show very definitely their 
chromaffin nature after fixation in solutions of chrome salts. 

The ganglioneuromas, first described in 1881 by Weichselbaum,^" may 
occur at any age but are quite rare after 40. This tumor is not so common 
as the neuroblastoma. It arises from well differentiated sympathetic nerve 
tissue, and is relatively benign in character. It may reach considerable di- 
mensions. The histologic picture shows a preponderance of medullated and 
non-medullated nerve fibers in which are masses or islands of well formed 
ganglion cells. Fibrous tissue may be present in varying amounts accord- 
ing to some writers. 

The neuroblastoma or neurocytoma is by far the most common of the 
tumors originating in the suprarenal medulla, and occurs chiefly in children 
and young adults. It is related to the retinoblastoma of the eye and the 
medulloblastoma of the cerebellum. In 1933 Scott, Oliver and Oliver,® 
reviewed the literature and reported a total of 98 cases of sympathoblastoma . 
(neuroblastoma) of which four were their own. In 1938 Redman, Agerty, 
Bartlimaier and Fisher reported finding an additional 113 cases. Since 
then a few other cases have been reported, bringing the total number of 
cases to about 220. Even with this number reported, these tumors are 
considered rare. 

In an analysis of all cases reported the males predominated over the fe- 
males in the ratio of 4 to 3, which is not highly significant. Because the 
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majority of cases occur in children under the age of five years, little em- 
phasis can be placed upon other etiologic factors, such as trauma and previous 
afflictions. 

In the literature two distinct clinical syndromes caused by this tumor are 
described, both of which are based upon the location of the metastatic 
lesions. These are termed the Pepper and Hutchinson syndromes and prac- 
tically all writers attempt to classify their cases in one or the other of these, 
the reasons for which are not clear. 



Fig. 2. Case 2. Microphotograph of neuroblastoma, a metastatic lesion of tlie liver, 
showing the fibrillar matrix about groups of small spindle and polygonal shaped cells with 
hyperchromatic nuclei. Hematoxylin and eosin stain. X 205. (U. S. Army Medical 

Museum Neg. No. 68990.) 


Pepper, in 1901, described six cases of neuroblastoma of the suprarenal* 
medulla which he called round cell or lymphosarcoma. One of these cases 
was his own and the other five he collected from the literature. These six 
cases showed similarity in that they all occurred in females from 3 to 11 
weeks of asre and all showed marked liver metastases. None of these cases 

o 

showed any metastases to bone. Three cases were primary in the right 
gland, one in the left, one was bilateral, and in one case no location was re- 
corded. Therefore, it is suggested that a neuroblastoma of the suprarenal 
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gland in very young infants, occurring in one dr the other organs with liver 
metastases only, be classified as one of the Pepper type. The liver metastases 
from the right suprarenal are apparently by extension. 

Hutchinson,^'^ in 1907, described 10 cases of suprarenal “sarcoma” in 
children from three months to nine years of age and emphasized the fact 
that metastases occurred in the bones of the skull and that all cases occurred 
spontaneously after trauma. He noted the presence of ecchymosis of the 
periorbital soft tissue followed by exophthalmos, tumor of the orbital bones, 
and metastases to the auricular and submaxillary lymph nodes. He de- 
scribed a secondary anemia in all cases but failed to mention the leukocytic 
picture. At autopsy a suprarenal medullar tumor was fqund on the left 
side in six cases and on the right in four, the growth varying in size from 
that of a small walnut to that of a child’s head. He also mentioned that 
metastases are sometimes found in the ribs, sternum and vertebrae but was 
doubtful as to' their presence iii the long bones. 

From a survey of the cases reported it is believed that entirely too much 
emphasis has and is being placed upon these two syndromes because features 
of both are noted in many of the cases and also, in many, the salient fea- 
tures are absent. In the literature the cases which show a great deal of over- 
lapping of various criteria are listed as “unclassified,-” and about 20 per cent 
of the cases reported fall into this category; In our second case which oc- 
curred in a male child, aged five years, the tumor was primary in the right 
suprarenal, extended to the liver, and showed widespread bone metastases. 
Our third case simulated the Pepper syndrome with the exception that it 
occurred in a young, adult male, aged 18 years. 

Frew,® in 1910, attempted to analyze the clinical pictures of both the so- 
called Pepper and Hutchinson syndromes by the presumed metastatic routes 
and stated that tumors originating in the left suprarenal gland metastasize, 
by means of the blood stream, to the skull, lungs and long bones, whereas 
those of the right gland, by means of the lymphatics travel to the liver and 
regional lymph nodes. 

It is noted that the vein and lymphatics from the right suprarenal gland 
run from the upper pole to Join the vena cava and main lymphatic trunk, 
whereas those of the left gland emerge from the lower pole to join with the 
renal vein and lymphatics. 

The symptoms of neuroblastoma are quite varied and depend almost 
■entirely upon the size and position of the primary tumor and their meta- 
static lesions. Again, since so many cases occur in infants and very young 
children, exact symptoms and their chronology are frequently difficult to 
ascertain. In a great many cases it is the parent who, while routinely caring 
for the child, notices something unusual and so consults a physician. In 
our case 1 the mother noticed a sudden appearance of right periorbital 
ecchymosis which prompted her to seek medical aid. In our case 2 the first 
sign that the child was ill was the fact that he frequently awakened and cried 
out at night. In our third case the patient developed abdominal pain with 
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nausea and vomiting; a diagnosis of “appendicitis'' was made, and an ap- 
pendectomy was performed. 

Shortly after the onset of symptoms most patients develop an abdominal 
mass on one side or the other which becomes tender and slightly painful. 
Nausea and vomiting occur frequently. A secondary anemia is quite con- 
stant. Fever usually ranges from 99 to 104 degrees F. Pains in affected 
joints and bones are common, and in many cases exophthalmos with sur- 



, “• High magnification microphotograph of a field in figure 2 showing 

tile spindle and polygonal shaped neuroblasts surrounded by the fibrillar matrix. The nuclei 
are hyperchromatic and vesicular. An occasional large multinucleated cell is noted. This 
ype cell picture represents a more mature development of the neuroblast and is noted in 
V frion * young adults. Compare with figure 3. Hematoxylin and eosin stain. 

A lUUU. (U. S. Army Medical Museum' Neg. No. 68992.) 

rounding discoloration of the lids is noted. Diminished activity, pallor, 
dyspnea, anorexia and emaciation practically always occur, and these become 
more pronounced as the disease progresses. Lymphadenopathy, in various 
locations, is usual. 

The usual clinical course for this neoplasm is progressively downward, 
eventually terminating fatally. The number of days' hospitalization in our 
cases were 40, 191 and 105 days respectively. 
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The roentgen-ray findings in bone nietastases are typical according to 
Lewis and Geschickter.^" Scattered, small, multiple areas of rarefaction 
are usually seen. Of the bones in the body, those of the skull are the most 
common sites for nietastases. The ribs, humerus and femur are commonly 
affected. In the skull the usual picture is separation of the sutures with 
scattered small areas of resorption, particularly in the frontal and parietal 
bones. The metaphysial areas of the long bones are usually the first affected 



Fig. 5 Case 2. High magnification microphotograph of a field in figure 2 stained with 
Mallory’s phosphotungstic acid hematoxylin method showing the axon-like processes of the 
cells and the fibrillar matrix. Note the single cell in the upper left quadrant with process 
pointing to lower right corner. X 1000, (U. S. Army Medical Museum Neg. No. 68993.) 

and the areas of resorption are usually wedge-shaped in appearance. There 
is frequently an overlying periosteal reaction. 

The diagnosis of neuroblastoma depends largely upon the metastatic 
lesions and the presence of an abdominal tumor. In those cases of orbital 
metastases, with exophthalmos and periorbital ecchymosis, the diagnosis is 
comparatively easy. The metastatic lesions present a histologic picture 
identical with that of the primary neoplasm. Contrary to the opinion of 
many, these tumors are sensitive to irradiation and melt down quite rapidly. 
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In lymphocytoina, including the leukemic forms, ascites and involvement 
of the superficial lymph nodes are usual findings. In neuroblastoma ascites 
almost never occurs. 

Kidney tumors, with the exception of the Wilms’ tumor, are rare in 
children and in this latter neoplasm, hematuria and urinary obstruction, 
along with significant pyelograms, are usually diagnostic. The Wilms’ 
tumor does not metastasize to bones. 

Thorough hematologic examinations will usually rule out chloroma, and 
this disease is rare in children. These studies of the blood, together with 
lipoid studies, examination of the spleen and roentgenograms, aid in the 
differentiation of Hand-Schiiller-Christian disease. 

Ewing’s tumor seldom occurs before the age of four years and in the 
bony metastases the characteristic periosteal reaction with the onion peel 
splitting of the layers is usually present. 

Acute surgical abdominal diseases are sometimes confused with neuro- 
blastoma of the suprarenal medulla, but these are usually ruled out with ease 
after the entire examination of the patient is accomplished. In our third 
case the symptoms and signs indicated an attack of acute appendicitis for 
which an appendectomy was performed. Shortly after the appendectomy 
the abdominal mass became apparent, all signs and symptoms suggested a 
liver or subdiaphragmatic abscess, and further surgical measures were in- 
stituted. 

Two of our cases were primary in the right suprarenal gland, and the 
other occurred in the left. Bilateral involvement has been recorded in several 
cases in the literature. The size of the tumor is quite variable and is de- 
pendent somewhat upon previous irradiation. The neoplasms are usually 
encapsulated and nodular and they may be solid or cystic. On cut section, 
the cut surfaces are usually yellowish-red and hemorrhagic, showing scat- 
tered areas of necrosis and hemorrhage. The kidney below the tumor mass 
is usually compressed and only rarely invaded. 

The histologic picture of these tumors is quite characteristic. They 
are very cellular, the cells being of the small round, mononuclear type, con- 
taining very little cytoplasm and a large central, hyperchromatic nucleus. 
These cells occur in small masses or islands separated by sti'ands or trabeculae 
of fibrils. This fibrillated stroma may be dense in areas and ai^pear as hya- 
line, fibrous strands. In about 50 per cent of the cases rosette formation 
(the circular grouping of the cells about a central fibrillated stroma) is noted, 
but this feature is not as constant as in cases of retinoblastoma of the eye. 
Pseudo-rosettes (the grouping of cells about small capillaries) have been 
reported, but this histologic feature was absent in our three cases. Scattered 
among the small cells are occasional large, round to polygonal spindle shaped 
cells with vesicular nuclei. These cells have tlie appearance of the more 
mature type spongioblast. Occasionally mature ganglion cells or chromaffin 
cells arc present which emphasize their relationship to the small, immature 
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ncuroblasts. Occasionally fibrils, simulating axones, are noted arising from 
some of the tumor cells and are seen best with the Bielschowsky's neuro- 
fibril staind® 

It is generally concluded that the younger the patient, the less differ- 
entiated are the cells in the composition of the tumor, and likewise the 
greater the malignancy. In the very young the tumor is practically com- 
posed of the small round, immature, undifferentiated neuroblasts, while in 
older children and young adults the cells become polygonal and spindle- 
shaped, showing a tendency to form the more mature type cells. This fea- 
ture is noted in comparing our first and second cases. 

Multiple tumors of the sympathetic nervous system do occur which il- 
lustrate the three types of growth arising from the sympathetic system and 
represent the three stages in differentiation of the formative neuroblast, 
namely the neuroblastoma, ganglioneuroma and paraganglioma. Recently, 
Wahl and Craig, in 1938, reported a case. 

As stated previously in this paper, contrary to the opinions of many in- 
vestigators, irradiation definitely affects these neoplasms. After irradiation 
the tumors definitely melt down and the life of the patient. is prolonged. 
Although irradiation alters the size and consistency of the tumor, it does not 
halt metastases. Our second case received a total of 14,500 R and the ab- 
dominal mass melted from the size of a child’s head down to the point where 
the tumor, at autopsy, measured 3 by 1.5 by 1.5 cm. The life of this patient 
was undoubtedly prolonged by the irradiation; however, one of the princi- 
pal findings at autopsy was the marked aplasia or destruction of the bone 
marrow. The total leukocyte count just prior to death was 100. Surgery 
has been attempted in many cases but it is considered to be ineffective. 
Lehman,® in 1917, reported a case in which a neuroblastoma of the supra- 
renal medulla was removed in 1916, and the patient was reported well in 
1931, 15 years after removal of the neoplasm. 

Case Reports 

Case 1. A. K., female, aged 17 months, entered W. R. G. Hospital on July 24 
and died on September 2, 1939. The chief complaint was abdominal distress and 
bilateral periorbital ecchymosis. The apparent onset of symptoms was about July 1, 
1939, at which time she developed a blue discoloration about the right eye. This was 
followed shortly by protrusion of the eyeball and a spread of the discoloration to the 
tissues about the left eye. 

The family history was not remarkable ^cept that her maternal grandmother 
had died of carcinoma of the bladder. Her father, mother and one sister, aged six 
years, were living and well. 

The girl was born at full term with normal delivery; birth weight was seven 
pounds. Artificial feeding was started after six weeks. She had pertussis in Decem- 
ber 1938 and chickenpox in April 1939. No residuals were apparent from either 
illness. 

Upon admission physical examination revealed a poorly nourished white female 
apparently suffering with abdominal distress. Temperature was 99.4° F. (rectal). 
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The pulse and respirations were not recorded. The weight was 22 pounds. There 
was moderate pallor of the skin and mucous membranes, prominent bilateral periorbital 
ecchymosis with moderate right exophthalmos, and a palpable abdominal mass in the 
upper left abdominal quadrant. ’ 

The patient’s illness ran a rapidly progressive unfavorable course. She received 
symptomatic treatment; and she was given deep roentgen-ray therapy over four areas, 
total 1180 R, which was discontinued at the request of her mother who felt that the 
treatment was not beneficial. During the first part of August the patient developed a 
tumor mass in the right infraorbital region, which spread later to the left antrum, 
roof of the mouth, gum margins and tongue. During the latter part of August she 
developed transient soft swellings of the neck and submaxillary regions with pro- 
gressive bilateral exophthalmos. The patient was unable to. take nourishment and at 
the request of the mother fluids were not given. Inanition became marked and the 
patient died at 2 :55 p.m., September 2, 1939. 

Laboratory and Roentgenological Findings : The red cell count varied from 3,500,- 
000 with 65 per cent hemoglobin at the time of admission to 1,240,000 with 50 per cent 
hemoglobin just before death. The white cell count was not increased; the differential 
counts varied from 50 to 20 per cent lymphocytes, monocytes 2 to 7 per cent, and 
polymorphonuclear neutrophiles 47 to 80 per cent. 

Roentgenograms of ribs, lungs, humeri, femora and proximal half of tibiae and 
fibulae appeared normal throughout the course. Films of the skull showed suture 
separation with multiple areas of bone destruction, particularly in the frontoparietal 
region. 

Postmortem Examination. Gross: The body was markedly undernourished and 
there was marked pallor throughout. Both eyes showed exophthalmos, most marked 
on the left, with prominent left perioi'bital ecchymosis. Nodular, soft and necrotic 
tumor involved the palate, tongue and gum margins, with several upper teeth loose and 
free in the tumor. There was moderate bilateral cervical adenopathy. No scars or 
other marks of identification were noted. 

A large, soft, hemorrhagic and friable tumor mass was noted almost filling 
left abdominal cavity. This tumor involved the left suprarenal gland and compressed 
the left kidney but did not invade it. The mass measured approximately 20 cm. in 
diameter. Ascites was not present. The tumor was adherent to the omentum, pan- 
creas and parietal peritoneum. The stomach and intestines were normally distended 
with gas. The liver weighed 345 grams, and the capsule was mottled with grayish- 
white, irregular, indurated areas of tumor. The organ was firm and upon cut section 
many scattered, irregular areas of tumor metastasis were noted which appeared yel- 
lowish-white in color. The gall-bladder, spleen, right suprarenal, right kidney and 
remaining genito-urinary organs did not show any significant gross pathologic changes. 
The mesenteric and abdominal lymph nodes were enlarged and hard, showing gross 
evidence of tumor metastasis. The gastrointestinal tract, lungs, heart and aorta were 
not remarkable. Permission was not granted to examine thoroughly the head and neck. 

Microscopic Study: Various sections from the tumor mass involving the left 
suprarenal gland and the metastatic lesions in the liver and lymph nodes showed 
similar pictures. Large and small irregular masses and clumps of small, round to 
polygonal cells with little cytoplasm and large hyperchroinatic and vesicular nuclei were 
present which were separated by imperfect strands and trabeculae composed of parallel 
fibrils. Areas of hemorrhage and necrosis were present. An occasional imperfect 
rosette formation was noted, and scattered among the small round cells were occa- 
sional large round and spindle cells with vesicular nuclei. 

In addition to the metastatic sites already mentioned, various sections of the lungs 
showed the presence of very small foci of tuihor cells similar to those found in the 
main neoplastic mass. 
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Case' 2. R. A. W., niale, aged five years, entered W. R. G. Hospital on March 17 
and died September 26, 1938. The chief complaints upon admission were loss of 
weight, weakness, nausea, vomiting, bone pains, and a tumor mass in the right ab- 
domen. The apparent onset of symptoms occurred about September 10, 1937 with 
cramping epigastric pains. For several weeks prior to this the mother observed that 
the child would frequently cry out while asleep. During the latter part of September 
1937 the patient developed pain in the extremities, particularly in the right arm and 
left tliigh. A progressive pallor developed, and in January 1938 a tumor mass was 
felt in the abdomen to the right of the umbilicus, without ascites, together with a 
bilateral cervical and postauricular lymphadenopathy and a nodular swelling over tire 
right frontal region. According to the mother the patient ran a fever ranging from 
99 to 102° F. for from 7 to 10 days alternating with afebrile periods of from 3 to 12 
days. 

The family histoi'y and past history were not pertinent. 

Upon admission physical examination revealed an emaciated white male about 
the stated age, appearing in extremis. Temperature was 104° F., pulse 104, and res- 
pirations 24. Length was 44 inches and weight 34 pounds. The skin was pale yellow 
and wax}'. The lymph glands of the neck, axillae and groin were enlarged and hard. 
A tumor mass about 10 cm. in diameter was palpated in the right abdomen. There was 
wasting of the muscles of both thighs. Blood pressure was 94 mm. Hg systolic and 
78 mm. diastolic. ' The lungs and heart were not remarkable. 

The progress of the patient in the hospital was progressively downward. He 
received symptomatic treatment with deep irradiation over several areas, totalling 
14,500 R up until date of death. Following irradiation the tumor masses decreased 
in siae markedly. The patient failed progressively and died on September 26, 1938 
at 6 :30 a.ni. 

Laboratory and roentgenological findings: The red cell count varied from 2,800,- 
000 with 55 per cent hemoglobin upon admission to 1,500,000 with 25 per cent hemo- 
globin before death. The total leukocyte count dropped as low as 100 with definite 
lymphocytic preponderance. Urine examinations were not remarkable. 

Numerous roentgenograms showed scattered areas of rarefaction in all the long 
bones and in the skull. Following irradiation some recalcification occurred in many 
areas. 

A biopsy of a cervical lymph gland on March 19, 1938 confirmed the clinical 
diagnosis of neuroblastoma. 

Postmortem Examination. Gross : The body was markedly emaciated and showed 
prominent pallor. , There was moderate exophthalmos of the right eye with surround- 
ing soft tissue ecchymosis. There was definite generalized lymphadenopathy. 

The right suprarenal gland was involved in a tumor mass measuring 3 by 1.5 by 1.4 
cm., after much irradiation. This tumor was soft, friable and hemorrhagic. The left 
suprarenal and kidneys were not involved. The mesenteric and abdominal lymph 
nodes were large and showed gross tumor metastasis. The liver was large, weighing 
675 grams. Numerous pale yellowish-red metastatic foci were present on the capsular 
surface as well as in the parenchyma. The gall-bladder and spleen were not re- 
markable. Both testes were large, nodular and on cut section showed the organs to 
be replaced by tumor. Metastatic foci, nodular in character, were noted on the 
pleural surfaces, and in the lung parenchyma were many scattered, ill defined areas 
of hemorrhagic infiltration varying from 1 to 4 cm. in diameter. In the centers of 
these areas a paler, pink translucent tissue was seen. About 125 c.c. of thin, sanguineus 
fluid were noted in the pericardial sac and scattered small hemorrhagic foci were noted 
on the epicardium. These foci did not involve the myocardium. The heart weighed 
135 grams. The aorta was not remarkable. 
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The distal end of the right femur, beginning approximately 15 cm. above the 
articular surface, showed a gradual enlargement of the bone with aplasia of the bone 
marrow. Permission was not granted for examination of the skull and contents. 

Microscopic Study : The tumor was composed of masses of hyperchromatic poly- 
gonal cells, sometimes assuming a spindle shape, having large, densely stained nuclei 
and scanty cytoplasm. These masses were surrounded by rather dense fibrillated 
stroma. Occasionally they appeared to form incomplete acini but nothing that could 
be designated a rosette was seen. All metastatic lesions showed a similar histologic 
picture. 

Case 3. H. A. M., male, aged 18 years, was admitted to the hospital on July 17 
and died on November 10, 1936. The chief complaints upon admission were pain. and 
tenderness in the lower right quadrant, nausea and vomiting. Temperature was re- 
corded at 99.2° F., and the total leukocyte count was 12,500 with 69 per cent poly- 
morphonuclear leukocytes. A diagnosis of appendicitis was made, and the appendix 
was removed but showed no remarkable pathologic changes. The patient’s condition 
did not improve after operation and on September 8, 1936 a large, moderately firm and 
tender tumor mass was noticed filling the entire upper right abdominal quadrant to the 
midline and down to tlie umbilicus. The history and physical examination indicated 
a subphrenic or liver abscess and on September 14, 1936 the abdomen was again opened, 
at which time a large tumor mass was noted which was retroperitoneal and involved 
the right lobe of the liver. 

The family and past history were not pertinent. 

The course of the patient in the hospital was progressively downward. Emacia- 
tion developed steadily as did a secondary anemia. The operative wound drained 
freely and frequent dressings per day were applied. Fever from 99° to 102° F, per- 
sisted. Examination of the heart and lungs showed no pathologic changes. The 
tumor mass in the abdomen became progressively larger. The treatment was purely 
symptomatic. The patient became weaker each day and died on November 10, 1936 , 
at 3:30 a.m. 

Laboratory and roentgenological findings: Urine and feces examinations were 
repeatedly within normal limits. Blood counts constantly showed an average leuko- 
cyte count of about 12,000 with 69 per cent polymorphonuclear leukocytes. There was 
also a progressive “shift to the left.” The red cell count dropped to 1,300,000 with 38 
per cent hemoglobin. Various blood chemistry examinations and repeated Wassermann 
and Kahn reactions were all negative. 

Numerous roentgenograms of the bones of the body were all negative. Plates 
on October 17, 1936 showed the right leaf of the diaphragm to be extremely high, the 
right lung compressed, and marked pleural thickening along the lower half of the chest 
in the axillary line. No deep irradiation was given. 

Postmortem Examination: The body was markedly emaciated, with a length of 
62 inches and estimated weight of 55 pounds. The upper right half of the abdomen 
was distended and the right side of chest became bulged owing to prominent flaring of 
the ribs. A longitudinal, recent surgical incision about six' inches in length was present 
in the right hypochondrium. 

In the right retroperitoneal space a large, soft, friable and hemorrhagic tumor 
mass about the size of a man’s head was noted which was adherent to and continuous 
with the right lobe of the liver. This mass compressed the right kidney and pushed all 
abdominal structures to the left. Traces of suprarenal gland were noted at the upper 
pole of the right kidney, the greater portion of the gland being replaced by tumor. 
Ascites was not present. Small nodules of tumor metastasis were noted on the 
I)arietal peritoneum and tw'o small nodules were noted in the lower lobe of the left 
lung. 

All other viscera, together with all bones, were essentially normal. 
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Microscopic Study: Sections of tumor showed masses and islands of small and 
irregular cells with very little cytoplasm and with large, ‘hyperchromatic nuclei. 
These masses were partially set off and trabeculated by longitudinal groups of thin 
fibrils. An occasional rosette was noted. The tumor was quite vascular and scattered 
areas of hemordiage were present along with scattered areas of necrosis. 

Conclusions 

1. Neuroblastoma of the suprarenal medulla is a definite pathologic 
entity and is relatively rare. About 220 cases have been reported in the 
literature; three additional cases of our own are added. 

2. Too much emphasis has been placed upon the so-called clinical syn- 
dromes of Pepper and Hutchinson. The histologic picture of each type is 
identical, and from a survey of the cases reported there is much overlapping 
of the criteria. In about 20 per cent of the cases a definite classification is 
impossible. 

3. Sex is not a factor in the incidence of these tumors and in general, 
the younger the patient, the more undififerentiated are the tumor cells and 
the greater is the degree of malignancy. 

4. The symptoms depend entirely on the position, size and extent of the 
primary tumor, together wdth the location of the metastases. The usual 
clinical course is progressive with rapidly fatal termination. 

5. The tumor is sensitive to irradiation, ' contrary to general opinion, 
and this treatment prolongs the course of the case. Although one case is 
reported in the literature as well 15 years after surgical removal of the su- 
prarenal tumor, it is generally concluded that surgery is not of benefit. 
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HEMOPHILUS INFLUENZAE BACTEREMIA: REPORT OF TWO 
CASES RECOVERING FOLLOWING SULFATHIAZOLE 
AND SULFAPYRIDINE ••= 

By Chester S. Keefer, M.D., F.A.C.P., and Charles H. Rammelkamp, M.D., 

Boston, Massachusetts 

Recently we have observed two patients with Hemophilus influenzae bac- 
teremia who recovered following chemotherapy. One patient had pneumonia 
and the other had a primary lesion in the biliary passages. Since H. influenzae 
infection of the bile passages was unique in our experience, we were stimulated 
to review the subject of H. influenzae bacteremia in general as well as to report 
our recent experience. 

Case Reports 

Case 1. A young man ivitli lobar pneumonia,. H. influenzae hi the sputum and 
circulating blood, recovers promptly follotving snlfapyridine. 

A white man, 30 years of age, was admitted to hospital complaining’ of fever, 
cough, and pain in the chest which was exaggerated by respiratory effort. Aside from 
the fact that he had had a head cold and a slight cough for two weeks before his acute 
illness, he had been well. Twenty-four hours before admission he had a chill which 
was followed by high fever, increasing cough, bloody sputum, and pain in the right 
chest. 

On examination, the temperature was 103° F., the pulse rate 120 per minute, and 
the respirations 30 per minute. Moderate cyanosis was present and there were signs 
of pneumonia over the right middle and upper lobes. 

The laboratory examinations showed a leukocytosis of 23,400 per cubic millimeter. 
There were many H. influenzae in the sputum but no pneumococci. The roentgen-ray 
examination of the chest confirmed the diagnosis of pneumonia and the blood culture 
was positive for H. influenzae. 

The course of the illness is shown in figure 1. Following the use of sulfapyridine, 
the blood was cleared of organisms and the temperature gradually declined to normal. 
There were no complications. 

This case, then, is an example of H. influenzae pneumonia following an upper 
respiratory infection in which there was consolidation of two lobes of the right 
lung and bacteremia. Recovery without complications followed treatment with 
sulfapyridine. 

H. influenzae infections of the lungs are more often secondary to some other 
infection, such as influenza virus infection, or they occur as mixed infections of 
the lung. They may be isolated from the sputum of patients with lung abscess, 
bronchiectasis, or other chronic infections of the lung, and occasionally they are 
secondary invaders in tumors of the lung. Occasionally they cause pneumonia 

* Received for publication April 16, 1941. 

From the Evans Memorial, Massachusetts Memorial Hospitals, and the Department of 
Medicine, Boston University School of Medicine, Boston, Massachusetts. 
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without preceding infection. These infections played a prominent part in some 
of the cases of pneumonia following the pandemic of influenza in 1918 and, in- 
deed, by some students of the pandemic they were considered to be responsible 
for the epidemic itself. That these organisms may cause serious infections there 
is no doubt. Whether the experience in this isolated case of pneumonia will be 
confirmed in others with the same infection and bacteremia following sulfa- 
pyridine, only time will tell. 

B. INFLUENZAE PNEUMONIA 
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Fig. 1. 

S. P. = Sulfapyridine. 


Case 2. A young man has repeated attacks of biliary colic with jaundice; then 
chills, fever, jaundice, hepatomegaly, splenomegaly, H. influenzae bacteremia. The 
blood was temporarily sterilised by sulfathiasole. ■ Complete recovery follozved chole- 
cystectomy and drainage of common bile duct. 

A 34 year old, white chef entered the Evans Memorial March 21, 1940,. complain- 
ing of recurrent jaundice associated with mid-epigastric pain, chills, fever and vomit- 
ing. His present illness began about two years before at which time he began to have 
frequent nocturnal attacks gf indigestion, which were characterized by sharp, colicky, 
mid-epigastric pain, which did not radiate. The following day, the urine would be 
dark brown in color. One year previous to entry he had a sudden onset of jaundice 
associated with mid-epigastric and right-sided pain of three weeks’ duration. He 
finally recovered from this attack. His immediate present illness began nine days - 
before we saw him, and it was characterized by gradually deepening jaundice, inter- 
mittent chills and fever, dark urine, and light-colored stools. He had had an attack 
of pneumonia with pleurisy at the age of seventeen. He had always been overweight 
and at the age of 26 he weighed 238 pounds. Two weeks before entry to this hospital 
he weighed 195 pounds. 

On admission, the general physical examination rev'ealed a • well-developed and 
well-nourished man who was deeply jaundiced, but in no apparent distress. The tem- 
perature was 99°. The skin and mucous membranes were yellow\ There were several 
telangiectatic spots over the nose and back of the hands. The skin was w-arm and 
dry, and there w^ere many excoriations over the upper arms, abdomen and thighs. 
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which resiiltod from excessive scratching-. The heart and lungs were clear. Blood 
I)ressare was 126 nini. Hg systolic and 72 niin. diastolic. , The abdomen was well de- 
veloped and symmetrical. There was definite tenderness just to the right of the mid- 
epigastrium. The spleen was easily palpable four fingers’ breadth below the costal 
margin. The liver was felt about six centimeters below the costal margin, was smooth 
in outline and moderately tender. Gall-bladder was not felt. Genitalia were normal. 
Rectal examination was negative. There was a scar of an old varicose vein with con- 
siderable pigmentation over the inner aspect of the lower half of the left leg; other- 
wise, the extremities were normal. 

The essential laboratory data were as follows: The urine showed albumin, bili- 
rubin, and urobilinogen. With the exception of a leukocytosis of 18,700 the blood 


8. INFLUENZAE BACTEREMIA — CHOLELITHIASIS — CHOLANGITIS 



was normal. The icterus index was increased to 80 , 
pigment irregularly. The other laboratory examinatio 

By roentgen-ray examination a flat film of the ak 1 ■ , 
calculus in the gall-bladder. The intravenous Graham i 
tion of the dye in the gall-bladder, but there was no definiU ; 

The course of the patient’s illness is shown in figure 2. ^ 
there was high, irregular fever. The urine contained bile 
and the icterus index was elevated. The prothrombin time 
the bromsulphalein test showed a decreased excretion of the <'> 
that he had an H. influenzae bacteremia, sulfathiazole was given 
averaging four grams a day. Following this treatment the teu i 
normal, and the patient showed temporary improvement. There ' r 
the fever and jaundice so that an operation was advised. Dr. How 
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and found a cholecystitis and cholelithiasis with stones in the common duct and 
cholangitis. Following operation he made a satisfactory recovery and has remained 
well. 

In the present case, the outstanding features were the recurrent attacks of 
biliary colic with jaundice; chills and fever with leukocytosis; enlargement of the 
liver and spleen; bacteremia due to Hemophilics influensae which could not be 
typed; sterilization of the blood following the exhibition of sulfathiazole ; com- 
plete recovery following cholecystectomy with drainage of the common bile duct 
and removal of stones. 

In our experience, the isolation of H. influensae from the circulating blood in 
patients with cholangitis and cholelithiasis was unique. Upon looking into the 
matter, however, we found that Ophiils ^ had described multiple liver abscesses 
which were owing to organisms like the influenza bacillus and which were sec- 
ondary to an infection of the rectum, but we have been unable to find cases of 
cholangitis secondary to stones resulting from influenza bacillus infection. In 
view of the fact that these organisms occur so seldom in infections of the liver, 
the features of H. influensae infection and bacteremia in general are reviewed. 


Review of H. Influensae Infection 


The Hemophilus influensae bacillus is frequently found in the throat of 
normal individuals. Once it leaves this habitat it may invade the meninges, the 
lungs, the circulating blood, the joints, the endocardium, or the kidneys. In- 
deed, localized infections of various organs of the body, including the throat, 
liver, or genital organs, have been described. Since several of these infections 
are of importance they require special comment. 

Meningitis. Meningitis caused by the Hemophilus influensae is accompanied 
by bacteremia in 70 per cent of cases when the blood is cultured early in the 
course of the disease. Most of the cases occur in children under the age of three 
years and the fatality rate following serum and chemotherapy has been greatly 
reduced." The organisms causing this infection almost always are Type B 
bacilli. If the patient lives long enough to develop metastases they are usually 
in the joints, and the involvement is generally polyarticular rather than mon- 
articular. 


Arthritis. Many of the cases of H. influensae arthritis have been reviewed 
by W eaver and Sherwood ^ who divided the cases into two groups : ( 1 ) those 
associated with meningitis and (2) those with arthritis alone. They stress the 
fact that most of the patients are under two years of age although one of then 
jjatients was 59 years. of age, and other cases have been reported in adults. In 
the cases of arthritis following meningitis the outcome was usually fatal and the 
arthritis was a polyarthritis. In the cases without meningitis, recovery was the 
rule and the arthritis was more likely to be monarticular. In a few cases of 
arthritis caused by this organism, the original process was in the bone and the 
infection spread to involve the joints as a secondary process. 

Endocarditis. It has long since been recognized that the influenza bacillus 
is one of the infecting organisms in subacute bacterial endocarditis.'' “ Ihere 
is nothing peculiar or characteristic about the bacterial endocarditis caused by 
this organism since renal complications, m^'cotic aneurysms, and the other fea- 



CASE REPORTS 1225 

tures of infective endocarditis may also be observed in influenza bacillus infec- 
tions. 

Kidney Lesions. Aside from the cases of focal embolic glomerular nephritis 
owing to the influenza bacillus, Albright, Dienes and Sulkowitch ^ have described 
cases of pyelonephritis with nephro-calcinosis caused by Hemophilus influensae 
which were relieved b}^ sulfanilamide. The calcium deposits in the kidney were 
disclosed by roentgen-ray examination and they were unequal in size and much 
larger than the calcium deposits which are seen in hyperparathyroidism. The 
urine in these cases is alkaline and, as long as the infection persists, it remains so. 
Other reports of infections of the kidney by this group of organisms have been 
made by Burkland and Leadbetter,® Davis,® and Wright.^® 

Throat Infections. Influenzae bacillus bacteremia following infections of the 
throat have been described by Frank,^^ Koch,^® Lemierre, Meyer and Laplane,^® 
and Hotz.^‘ In the case described b}^ Frank, a 19-year-old boy developed H. in- 
fluenzae bacteremia following a bilateral tonsillitis with retrotonsillar abscess, 
thrombosis of the maxillary and internal jugular vein, and metastatic abscesses 
in the lungs and pleura. This was a typical case of posttonsillitis thrombophle- 
bitis which made its appearance seven days after the primary illness had ap- 
parently subsided. 

In the first case described by Lemierre, Meyer and Laplane there was an 
ulcerative pharyngitis, bronchopneumonia, bullous lesions of the neck, and ar- 
thritis of the sternoclavicular joint. Influenza bacilli were isolated from the 
blood, the throat, and the bullous lesion of the skin. He considered this case to 
be one of posttonsillitis sepsis. It is plain, then, that the influenza bacillus is 
one of the organisms which can cause thrombophlebitis of the deep cervical veins 
and bacteremia with multiple abscesses. 

Of considerable interest are the cases of influenza bacillus pericarditis which 
begin as a sore throat and signs of laryngeal stenosis. Hotz described such a 
case and collected others from the literature. In brief, the illness begins with a 
catarrhal sore throat which is soon followed by acute inflammation of the larynx 
with symptoms and signs of stenosis. These signs may disappear with only 
slight improvement in the general condition of the patient. Then signs of pul- 
monary, pericardial, or mediastinal infection follow. It is quite possible that the 
influenza bacillus is a secondary invader in- these cases, since acute inflammatory 
lesions of the lar 3 mx with stenosis are not infrequent in children without influ- 
enzal infection. 

Puerperal Sepsis. Occasional cases of puerperal sepsis have been reported 
as a result of infection with the influenza bacillus and local infections of 
Bartholin’s glands or of the Fallopian tubes have been reported. Nye has 
isolated Hemophilus influensae-\ikQ bacilli from the normal cervix and vagina and 
from the circulating blood of patients with puerperal sepsis so that there seems to 
be no doubt that these organisms, which can also be found in the stools of some 
patients, may cause puerperal sepsis in some cases. 

Infection of the Conjunctivae. Leichtentritt and Schober described a case 
of H. influensae bacteremia associated with a relapsing skin eruption, parotitis, 
and arthritis. The patient was a four year old child who developed a bilateral 
conjunctivitis which was followed within eight days by high irregular fever and 
a skin eruption over the face and extremities, maculo-papular urticaria in type. 
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H. inftiiensae were isolated from the circulating blood on three occasions. The 
patient recovered after an, illness of six weeks’ duration. 

Influenza Bacillus-Like Organisms from the Appendix. Hudacsek and 
Kerbler have recorded the isolation of influenza bacilli from the appendices of 
patients with appendicitis and from peri-appendiceal abscesses. This paper 
stresses the fact that these organisms occur in the gastrointestinal tract and it is 
possible that invasion of the biliary tract, the liver, or the genitourinary tract 
may occur from this source. 


Comment 

From this discussion of Hemophilus infliiensae bacteremia, it would seem 
clear that these organisms may enter the circulating blood from the nasopharynx, 
the lungs, the meninges, or the bile passages. They may be found in the nose 
and throat, the gastrointestinal tract, and in the vagina of normal individuals. 
Once bacteremia is established, metastatic foci of infection may be set up in the 
joints, endocardium, or kidney. 

Local infections have been described in the meninges, endocardium, throat, 
lungs, pericardium, kidney, liver, the rectum and genital tract in men and women. 

Bacteremia associated with meningitis is frequently a fatal disease. There is 
recent evidence, however, to suggest that intensive treatment with rabbit serum 
and sulfanilamide will reduce the fatality rate in this disease especially in children 
over three years of age." 

Bacteremia associated with arthritis without meningitis has a good prognosis, 
largely because the infection tends to focalize in the joints where drainage of the 
focus of infection can be done effectively.® 

The renal infections due to this organism respond favorably to sulfanilamide. 

In any case of H. influenzae bacteremia, then, sulfathiazole should be used at 
once. If meningitis is present, it is perhaps well to use sulfanilamide or sulfa- 
pyridine since these drugs are found in the meninges in much higher concentra- 
tion than sulfathiazole. In addition to chemotherapy, intensive intravenous 
serum treatment should be used. 

We have reported two cases of H. influenzae bacteremia which recovered fol- 
lowing chemotherapy. In one the original focus of infection was the lungs and, 
in the other, it was the biliary tract. 

A brief review of H. influenzae bacteremia is presented. 

Since this paper was written, Sinclair's report of H. influenzae type B in acute 
laryngitis with bacteremia has appeared. The organisms were isolated from the blood 
in all cases and four out of ten patients died. Half of the children were over five 
years of age. The disease was characterized by an acute onset with fever, leuko- 
cytosis, the history of a severe sore throat, the evidence of laryngitis, and the signs of 
“shock” due to the infection and the laryngeal obstruction. Tracheotomy, sulfona- 
mide and specific serum therapy are all important therapeutic measures. 
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BRUCELLA ENDOCARDITIS OF CONGENITAL BICUSPID 

AORTIC VALVE * 

By Harry F. Wechsler, M.D., and Einar G, Gustafson, M.D., 

New York, N. Y. 

A review of cases of brucellosis with endocarditis recently was reported by 
Smith and Curtis/ This entity, despite the prevalence of undulant fever in this 
country, seems still to be a rarity. Of the 10 cases reported, only five ® have 
occurred in the United States. The present case is reported because of its rarity 
and also because it is the first recorded to have been superimposed on a con- 
genital valvular lesion. In addition the pathological -changes in the other viscera 
are of interest. 

Case Report 

C. W., aged 28, white male, was admitted to the Lenox Hill Hospital on February 
24, 1940. He was born in Germany but left there at the age of 10 for South America 
where he stayed seven years. In 1929 he came to the United States and worked on a 
farm until his present admission. In 1928 he had chest pain, dyspnea and a produc- 
tive cough for one month and was said to have had a "heart attack.'' Since 1928 he 
had had slight dyspnea on moderate exertion but no other symptoms of loss of cardiac 
reserve. 

His present illness began in December 1939 when he developed a sore throat, 
dizziness, weakness and frequency of urination. He was seen by a physician and told 
he had kidney trouble. He improved in three weeks’ time. In late January 1940. he 
developed another sore throat, associated with chills, fever and anasarca. Oliguria 
and frequency of urination were present. In one week’s time the edema subsided but 
the chills and fever persisted. His dyspnea, however, became more pronounced. 

On admission to the Lenox Hill Hospital his temperature was 104° F., respirations 
28, pulse 90. He appeared acutely and chronically ill, was moderately dyspneic and 
orthopneic. There was no evidence of jaundice, cyanosis or petechiae. 

The eyes showed slight puffiness of the lower lids. The tonsils were prominent 
and cryptic, the pharynx was granular and injected, the uvula was bifid. Examina- 
tion of the neck showed marked arterial pulsation. The lungs showed no abnormal 
findings. 

The heart was enlarged to the anterior axillary line in the fifth intercostal space. 
Systolic thrills were palpable at both base and apex. A precordial heave was present. 
At the apex there was audible a harsh systolic blow which was transmitted to the 
axilla and was followed by a short, soft blowing diastolic murmur. At the base also 
loud systolic and diastolic murmurs were heard. An inconstant to and fro pericardial 
friction rub was present. The rhythm was regular. The blood pressure was 105 mm. 
Hg systolic and 80 mm. diastolic. 

The abdomen was soft and relaxed. The liver was enlarged to three fingers’ 
breadth below the costal margin and the spleen to two fingers’ breadth. The latter was 
moderately tender. Slight clubbing of the finger nail beds was present, and a one 
plus pitting edema of the pretibial region was found. The genitalia were normal. 

Admission Laboratory Data: Flemoglobin 66 per cent, red blood cells 4.05 million, 
white blood cells 9,300 with 58 per cent neutrophiles, 40 per cent lymphocytes and 2 
per cent monocytes. Urine: Specific gravity 1.020; albumin 4 plus; glucose negative; 

^ Received for publication November 12, 1940. 

1* rom the iledical Service of Dr. Otto M. Schwerdtfeger, Lenox Hill Hospital. 
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acetone one plus. Microscopically 10 to 15 red blood cells, 5 to 8 white blood cells 
and numerous hyalin casts per high power field were found. 

Blood Chemistry: Urea 41.6 mg. per cent; creatinine 3.2 mg. per cent; uric acid 
4.8 mg. per cent; glucose 81 mg. per cent; CO 2 combining power 35.7 volumes per cent. 

The stool examination was negative for blood. 

Erythrocyte sedimentation rate was 22 mm. in IS minutes (normal 5 mm.). 

Blood Wassermann test was negative. 

Course: The patient was in an extremely toxic condition. Repeated blood cul- 
tures taken on routine agar media showed no growth. Ten days after admission an 
agglutination for B. maliteusis was reported positive in dilutions as high as 1 to 500. 



A B 


Fig. 1. Drawings of ,(a) Left heart showing vegetation on bicuspid aortic valve with 
perforation. Note rolled edges of valve, (b) Right heart showing exit of perforating tract 
above tricuspid leaflet. 

He continued to have chills and fever up to 104® F. Two weeks after admission, 
tenderness of the nail beds was noticed for the first time, and shortly thereafter in- 
numerable petechiae were present over the entire body including the fundi and oral 
passages. Stool examinations now gave a positive benzidine reaction. Blood cul- 
tures taken in a carbon dioxide atmosphere were reported positive for Brucella abortus 
and the opsonocytophagic reaction was markedly positive. All intradermal allergenic 
tests, however, were negative. Electrocardiographs showed left axis deviation, regular 
sinus rhythm and a PR interval varying between 0.19 and 0.23 second. A teleroent- 
genogram showed marked generalized cardiac enlargement but no typical contour. 

The patient’s condition became progressively worse. The blood urea fluctuated 
between 39 and 71 mg. per cent. The specific gravity of the urine during the last 
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three weeks remained fixed at 1.012. Albuminuria and hematuria were constantly 
present. No granular casts were ever found. During his 'course the patient received 
four transfusions of whole blood. He died suddenly on the thirty-sixth day of hos- 
pitalization. 

Necropsy Findings ; Autopsy was performed six hours after death. The external 
features were similar to those described clinically. 

The heart (figure 1) weighed 620 grams and lay free in the pericardial sac. 
There was no effusion or evidence of pericarditis. Enlargement externally was mainly 
left ventricular. When the right auricle was opened the endocardium was found to be 
smooth and glistening except for a small area just above the anterior cusp of the 
tricuspid valve where two small perforations were visible. The perforations had 



Fig. 2. Photomicrograph of a section of the raphe of the anomalous valve (X 15). 

Weigert’s elastic tissue stain. 

friable necrotic edges. The tricuspid valve orifice admitted three fingers and was 
otherwise normal. The right ventricle and pulmonary valve were not unusual. 1 he 
left auricle was normal in size and the endocardium smooth and delicate throughout. 
The orifice of the mitral valve admitted two fingers. The valve leaflets were very 
thin and delicate as were the chordae tendineae. The left ventricle was markedly 
hypertrophied and dilated, the wall measuring 2.6 cm. at its thickest part. The aortic 
valve presented only two cusps, the larger of the two being incompletely divided by a 
raphe. The width of the larger cusp was smaller than the sum of two normal cusps. 
A large friable grayish red vegetation measuring 3.5 by 3 cm. partially involved both 
cusps including the commissure between them. A sinus tract originating in this 
ulcerative vegetation penetrated through the smaller cusp into the sinus of Valsalva, 
thence through the base of the aorta and terminated in the right auricle as the perfora- 
tions described above. The free edges of the aortic cusps were rolled and thickened, 
i he coronary ostia, one arising from behind each cusp, were widely patent as were 
the coronary arterie.s. 'I'he aorta was otherwise normal except for small atheromata. 
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The lungs showed merely congestion and edema especially at the bases and 
posteriorly. 

The liver weighed 2660 grams, was deep purplish red in color and extended three 
fingers’ breadth below the costal margin. 

The spleen weighed 630 grams, was firm in consistency and extended two fingers’ 
breadth below the costal margin. Three pinkish yellow triangular areas of infarction, 
the largest measuring three cm. at the base, were present. On section the appearance 
of infarction was confirmed. In other areas the Malpighian corpuscles were promi- 
nent in an otherwise congested pulp. 

The adrenals were not unusual. 



Fig. 3. Photomicrograph of abscess in interstitial tissue of kidney (X 75). 

Note normal glomerulus. 


The kidneys weighed 360 and 330 grams respectively. The capsules were tense 
and stripped with slight difficulty. The denuded surface revealed pin-point yellow 
spots over its entire extent. The demarcation between cortex and medulla was in- 
distinct and the cut surface presented an edematous appearance. The calyces and 
pelves were normal. 

The gastrointestinal tract was not unusual. 

Permission for examination of the head was not obtained. 

Microscopic Examination; Heart; In the region of the perforation necrosis and 
acute inflammatory reaction were evident. This reaction was also present on the 
aortic valve superimposed on which was the vegetation, granular and bluish, and 
hyalinized in areas with deeply staining areas intermingled between the eosinophilic 
staining parts. Section of the aorta in the region of the raphe (figure 2) dividing 
the anomalous valve showed the usual three layers to be present. The endocardium 
continued uninterrupted over the raphe. The elastic tissue of the media became 
thinned out as the raphe was approached. The raphe itself consisted of dense hyalin 
material. The adventitia was not unusual. There was no evidence of any inflam- 
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matory process either in the form of cellular or vascular reaction. The myocardium 
showed muscle fiber hypertrophy. There was no evidence of rheumatic involvement. 

Congestion and edema were present in the lung sections. In addition were seen 
conglomerate areas of plasma, round and polymorphonuclear cell infiltration in some 
of which clear eosinophilic material gave the appearance of necrosis. 

The architecture of the liver was well preserved. The central veins and sinusoids 
were markedly congested with surrounding compression of liver cells. 

Sections of the spleen showed the areas of infarction to be well demarcated. The 
remainder of the splenic tissue showed evidence of acute splenitis and congestion with 
focal areas of necrosis and cellular infiltrations as were seen in the lung sections. 

Kidneys ; The main changes were in the interstitial tissue in which areas of poly- 
morphonuclear and round cell infiltration with necrosis were prominent (figure 3). 
Edema also was present. Scattered glomeruli were atrophic and occasional' ones com- 
pletely degenerate. No endothelial proliferation or crescents were seen. The tubules 
showed parenchymatous swelling and frequently were filled with clear staining mate- 
rial and occasionally red cells. 

Pancreas and adrenals were not unusual. 

Comment 

The infrequency of B. melitensis endocarditis has been referred to. The 
present case is the sixth to be recorded in this country. All except that reported 
by de la Chapelle have occurred in rheumatic or sclerotic valves. The only find- 
ing in his case was a thickened aortic cusp. Our case is the first to be super- 
imposed upon a congenital lesion. 

Difficulty in diagnosis may well be a reason for this apparent rarity. All 
blood cultures taken on routine agar media showed no growth. The first taken 
in a COo atmosphere showed growth. The diagnosis, however, was entertained 
after a serum agglutination was done because of the patient’s occupation. Skin 
tests repeated several times were all negative. Opsonocytophagic reaction was 
markedly positive.'^ For these reasons it is pointed out that in cases of bacterial 
endocarditis yielding negative blood cultures on routine media the other diag- 
nostic procedures referred to above be resorted to especially if occupation or 
pastime suggests the possibility of B. melitensis infection. 

During the course of this patient’s disease it was suggested by one of us that 
there might be an underlying congenital lesion such as a bicuspid valve. Pro- 
longation of the PR interval has been recorded on numerous occasions ^ in 
cases in which bicuspid aortic valve was found at necropsy. The authors have 
seen one such previous case in which no other pathological abnormality was 
present either clinically or at necropsy. We realize, however, that this may be 
coincidental owing to toxic influence on the vagus nerve. 

The fact that the patient was told he had heart disease in 1928 is likewise of 
interest. It would seem that this patient did not have B. melitensis endocarditis 
for 12 years. The only apparent explanation seems to be that he may have had 
murmurs, especially at the base, arising from a thickening of the aortic cusps re- 
sulting from mechanical wear and tear of congenitally imperfect cusps. 

The necropsy findings in other viscera of this patient are comparable to those 
l)ointcd out by de la Chapelle although probably of a more extensive nature. 
These were possibly on a septicemic basis. Urinary findings ante mortem were 
not typically those of glomerular nephritis though this was suspected; post 
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mortem the glomeruli were for the most part spared. Diffuse abscesses have 
been found in a few cases of imdulant fever. The majority show no pathologic 
changes of the kidney. 

Treatment of B. meUteiisis endocarditis has not been a topic of discussion by 
most authors probably because of its rarity. When mentioned it is in relation 
to undulant fever in general. In the present instance supportive treatment with 
blood transfusion was given. Chemotherapy was avoided early because of 
obvious renal damage and anemia. Later when the diagnosis of endocarditis 
was confirmed the course was of such short duration that he died before institu- 
tion of chemotherapy. 

SUMM.A.RY 

A unique case of B. melitensis endocarditis superimposed upon a congenital 
bicuspid aortic valve is reported. The importance of the various diagnostic 
procedures is discussed stressing the use of the opsonocytophagic and serum 
agglutination tests, and also the use of the COo atmosphere in the isolation of 
Brucella abortus from the blood. The abscess formation in the various viscera 
and especially in the kidney is pointed out in view of the fact the Brucella abortus 
is usually not considered a pyogenic organism. 
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INFECTIOUS MONONUCLEOSIS AND ENCEPHALOMYELITIS 

By Burton L. Zohman, M.D., F.A.C.P., and Edmund G. Silverman, M.D., 

Brooklyn, York 

One of the least frequent complications of infectious mononucleosis is in- 
volvement of the central nervous system. Because of the fact that a rather 
careful survey of the literature failed to reveal any case of infectious mono- 
nucleosis associated with evidence of diffuse lower motor neurone disease, the 
following case is herewith reported. 

* Received for publication July 23, 1940. 

From tlie Department of Medicine, Israel-Zion Hospital. 



1234 BURTON L. ZOHMAN AND EDMUND G. SILVERMAN 

Case Report 

History. E. N., a young male of 21 years, was admitted to the hospital on Janu- 
ary 11, 1940, with a story that he had been taken ill three weeks previously with head- 
ache, weakness and fever as high as 103° F." He continued working for about a week 
but finally on December 28, 1939, went to bed with what appeared to be influenza. 
During the ensuing week he had pain in the back, general muscular weakness, pain in 
the inguinal regions, and fever. He was, however, up and about part of the time. 
By January 6 the weakness of muscles had become very marked and the patient be- 
came quite irritable, which was not his usual behavior. On the day before admission, 
on awakening, the patient found that he was unable to move either his hands or feet. 
On several occasions irregular twitchings, lasting a few- seconds and involving the 
shoulders, were noted by his mother. He had vomited several times prior to admis- 
sion as well as on the night of admission. Nothing was noted in the boy’s past per- 
sonal history except that he had had measles, scarlet fever, diphtheria and pneumonia 
as a child and that he had been operated upon for an undescended testicle 11 years 
previously. The family history was totally irrelevant. 

Physical Examination. The patient, a young male of 21 years, appeared acutely 
ill. Color was fair. Pupils were equal, reacted equally well to light and accommoda- 
tion. There was a ptosis of the right upper eyelid. Episcleritis of the left eye was 
present. The fundi were negative. The nose was negative and there were no points 
of sinus tenderness. The throat showed several hemorrhagic spots. The tongue 
deviated somewhat to the left. There was a left peripheral facial paralysis. There 
were some small glands in the left posterior cervical chain and one large gland in the 
left submaxillary region. There was slight nuchal rigidity. The lungs were nega- 
tive. The apex impulse of the heart was felt in the fifth interspace in the nipple line. 
There was no enlargement to the right or left; the aorta was not widened. The 
sounds were of good quality, regular in rhythm, of normal rate; there were no ac- 
centuations. A soft systolic murmur was audible over the mitral area but it was not 
transmitted. There was no precordial thrill. The systolic pressure was 146 mm. Hg 
and the diastolic, 80 mm. Hg. Small axillary glands were palpated bilaterally. The 
liver dullness extended from the fifth rib to one finger’s breadth below the costal 
margin, although the edge could not be felt. Spleen and kidneys were not palpable. 
A small umbilical hernia was present. Small inguinal glands were present on the 
right side, and on deep palpation some small glands in the right lower quadrant of the 
abdomen could be felt. Dermatographia was present. There was an almost com- 
plete flaccid paralysis of all four extremities. The patient was able to move only his 
fingers and toes. There were fibrillary twitchings of his right arm. No atrophy was 
noted. All deep reflexes were abolished. There was no disturbance of sensation. 
1 he right lower abdominal reflex was active; the right upper and left lower ab- 
dominals revealed just a flicker.- The right cremasteric reflex was present, the left 
absent. 

A blood study four days prior to admission to the hospital showed a hemoglobin 
of 100 per cent, a red cell count of 4,650,000 and a white celt count of 12,200 with a 
diiferential count of 22 per cent polymorphonuclears of which 17 per cent were non- 
segmented and 5 per cent segmented forms, 13 per cent lymphocytes, 1 per cent 
eo.sinophiles and 64 per cent monocytes. The Westergren index was 10. The hetero- 
pbile agglutination reaction was positive in dilution of 1 ; 1024. The clinical diag- 
nosis w'as infectious mononucleosis coupled with a low'er motor neurone affection. 

Hospital Course. On January 13 a spinal tap was performed. The fluid escaped 
under an increased pressure of 10 mm. of mercury, was clear, and showed four plus 
albumin, a faint globulin reaction, four cells per cu. mm. which were lymphocytes, 
and v/as negative bacteriologically. The colloidal gold curve and Wassermann re- 
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actions were negative. A blood count on the same date showed 95 per cent hemo- 
globin, 5,000,000 red cells, 6800 white cells, with 39 per cent polyniorphonuclears of 
which 15 per cent were nonsegmented and 24 per cent segmented forms, 10 per cent 
lymphocytes, 35 per cent monocytes, and 16 per cent large lymphocytes. The platelets 
numbered 210,000. The coagulation time was three and one-half minutes and the 
bleeding time, four minutes. The blood chemistry was completely normal and the 
blood Wassermann reaction negative. The urine was also negative. 

On January 16 the heterophile reaction was positive in a dilution of 1 ; 512. The 
blood count showed 98 per cent hemoglobin, 5,280,000 red blood cells, 9250 white 
blood cells with 48 per cent polyniorphonuclears of which 3 per cent were nonseg- 
mented and 45 per cent segmented forms, 3 per cent eosinophiles, 1 per cent baso- 
philes, 25 per cent lymphocytes and 23 per cent monocytes. During the first two days 
of hospitalization the patient had difficulty in voiding and had to be catheterized. 
There was also slight difficulty in swallowing during this period. For the next five 
days there was difficulty in breathing, the respirations at times being shallow. Pains 
were rather severe and appeared in various parts of the body but mostly in the back 
and upper extremities. There were marked tremors over the body and marked 
perspiration, although the patient was afebrile. Speech was of the drawling and nasal 
type. 

An orthopedic consultation on January 16 revealed an inability to elevate either 
shoulder. Forearms were held in pronation, with inability to supinate. Flexion of 
elbows was absent, and extension was very weak. There was active motion in the 
right wrist. Extension of the fingers was restricted; flexion was complete. Findings 
in the left upper extremity were similar but more marked. The right lower ex- 
tremity showed no motion about the hip. There was some power in the quadriceps, 
none in the hamstrings. The foot was held in equinus position. The left lower ex- 
tremity showed no power in any of the muscles except for a slight trace of dorsiflexion 
of the left foot. 

By January 21 motor power of the right upper extremity had improved con- 
siderably, and that of the left to a lesser extent. Movements of both shoulders were 
better, especially that of the right. There was less ptosis of the right upper eyelid. 
The patient’s speech improved. He was able to wiggle some of the toes of the left 
foot, and there was slight motion of the extensor tendons of his right foot. The pa- 
tient had been irrational at times during the previous five days. The neurological ex- 
amination at this time revealed evidence of diffuse lower motor neurone disease with 
atrophy of the muscles of the hands, forearms, arms and lower extremities ; a nuclear 
left facial paralysis, deviation of the tongue to the left, fibrillations, impaired palatal 
function and abnormal involuntary movements including myoclonic and chorea- 
athetoid movements. The clinical picture implicated the basal ganglia, brain stem 
and spinal cord and warranted the designation of disseminated encephalomyelitis, 
most likely of virus origin. 

A spinal tap done on January 23 showed the spinal fluid to be under increased 
pressure, about 60 drops per minute, clear, positive for albumin and positive for 
glucose. It showed two cells per cu. mm., was negative bacteriologically, and showed 
a total protein of 68 mg. per cent with a one plus Nonne-Appelt reaction. 

On February 6 the patient had developed sufficient power in his back to lift him- 
self up in bed. The left facial paralysis was still in evidence, as was the ptosis of the 
right upper eyelid, both conditions being less marked. The abdominal' refle.xes were 
not obtainable. There was still marked weakness in both upper extremities, the right 
being weaker than the left. There was fairly good power in both biceps but no 
power in the triceps. Trapezius muscles were active, as were the pectoralis major 
and minor muscles. The serratus anticus was weaker on the right but active on botli 
sides. Pronation and supination were weak in both forearms. There was atrophy of 
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arm, forearm and hands of both upper limbs. Flexion and extension were weak. 
The flexors of the wrists were very weak and atrophied as well as the tlienar and 
hypothenar eminences. When the fingers were extended, there was hyperextension at 
the metacarpo-phalangeal joints and slight flexion at the proximal interphalangeal 
joints. Both lower extremities were paralyzed. There was slight power in the 
quadriceps on both sides and also in the extensors of the toes. The feet were in slight 
equinus position. 

By March 6 a considerable change had taken place in the patient’s condition. 
The facial paralysis had practically disappeared. He was able to move around in bed, 
although he could not turn onto his abdomen without assistance. There was a con- 
siderable amount of improvement in the upper extremities. He was able to make a 
fist and could open his hand almost to normal. He was able to turn on the radio and 
make fine movements with the fingers of his right hand, such as winding his wrist 
watch. He was able to write. He complained of some numbness of the fingers of 
both hands, more on the left. He had also developed considerable motor power in his 
lower extremities. He was able to flex the right knee about half way, to raise the 
entire right lower extremity in midair for about one minute, and to flex the left knee 
to a lesser degree. 

On March 12 the heterophile reaction had become negative. On March 16 bi- 
lateral horizontal nystagmus was noted. There was still evidence of left nuclear 
facial palsy. There was no tremor nor were there any uncontrolled movements of 
the upper extremities. There was greater strength in the back musculature, and the 
patient was partially able to sit up. Speech was normal. Motor power in all ex- 
tremities had returned to a remarkable degree, but the left upper and lower extremi- 
ties still revealed appreciable impairment. Generalized muscular atrophy especially 
of the interossei of both hands and of the muscles of the calves, was evident. .A 
moderate left foot drop persisted. The right lower abdominal reflex was active, the 
others sluggish. The right cremasteric reflex was present and the left was. barely 
elicited. All deep reflexes were greatly diminished. There was no ataxia, but there 
was some overpointing in the finger to nose test of the left hand. There was no 
Babinski reflex, no ankle clonus, no sensory change. 

On March 20 the patient was discharged after having been able to sit up in a 
chair for the preceding three days. He felt much stronger generally and really had 
no complaint other than his motor incapacity. Although motor power had been re- 
stored in all extremities to a very marked degree, there was still some weakness of the 
left upper and lower extremities as compared with the right, a difference of about 30 
per cent ; other-wise, the physical findings' were those noted on March 16. A blood 
count taken on March 22 showed a hemoglobin of 97 per cent with 5,780,000 red 
blood cells, 6850 white blood cells, and a differential of 50 per cent polymorphonuclears, 
2 per cent eosinophiles, 1 per cent basophiles, 40 per cent lymphocytes, and 7 per cent 
monocytes. 

1 reatment was essentially supportive, coupled with the use of thiamin chloride 
parenterally in doses of 10,000 units three times daily for a period of about a month. 

1 his was followed by the oral use of vitamin B„ 5 mg. daily, and by suitable ortho- 
pedic measures to prevent deformity as well as adequate physiotherapeutic measures. 

Flecht Johansen ® in 1931 first described a case of infectious mononucleosis 
complicated by encephalomeningitis. In 1931, Epstein and Dameshek ‘ like- 
wise reported a case of glandular fever with serous meningitis. Fledelius “ in 
1935 described a case of mononucleosis in the course of which a partial ocular 
motor paralysis took place, probably owing to an encephalitic process. He as- 
-sumcd that the encephalitis was brought about by the same agent which caused 
lise infectious mononucleosis with its accompanying anginal symptoms. Sucher 
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and Schwarz in 1936 I'eported a case of infectious mononucleosis complicated 
by encephaloineningitis, with mild right oculomotor paresis as well as left upper 
extreinity paresis. Gsell,** in 1937, reported five cases of infectious mononu- 
cleosis, three of which were cases associated with acute serous meningitis and 
two with secondary facial paralysis which appeared as the main illness was on 
the decline. In 1938, Huber ' reported a case of glandular fever complicated by 
hyperestliesia of the skin of both feet and a spinal fluid showing a pleocytosis of 
333 cells, mostly lymphocytic elements, and a protein increase to 110 mg. per 
cent. 

The etiology of infectious mononucleosis is not definitely known. The first 
impetus to a study of the pi'oblem was given by Murray, Webb and Swann in 
1926, who isolated Bacterium monocytogenes, apparently belonging to the group 
of Listerella, from rabbits having a generalized infection associated with an in- 
crease in the number of large mononuclear lymphocytes. Bland, - in 1931, 
inoculated rabbits with the blood of patients at the height of the disease and then 
isolated a protozoan of the genus Toxoplasma from the rabbits, and believed that 
this was the cause of the disease. This could not be confirmed by other investi- 
gators. 

Stimulated by these findings many workers began to look for a microbe in 
human patients. Nyfeldt,^^ in 1929, reported the isolation from the blood of an 
organism which he called Bacterium monocytogenes hominis and with which he 
produced the cellular blood picture in rabbits. Schmidt and Nyfeldt,^- in 1938, 
reported five cases of infectious mononucleosis which were admitted to the hos- 
pital either with an angina or a peritonsillar abscess. One case, in addition, 
showed on admission clear signs of meningitis, whereas the other four, after hav- 
ing been afebrile for from two to 11 days, developed signs of meningitis and a 
spinal fluid indicative thereof, i.e., containing 6 to 138 cells per cu. mm. The 
blood culture in all five cases showed a growth of an organism of the Listerella 
group, one after four days, a second after six days, and three after 21 days. The 
spinal fluid also showed a similar growth ; in the first case after six days, in the 
second case after nine days, and in the other three after 9, 11 and 21 days. 

Soon doubt appeared as to the etiological significance of the Listerella group 
of organisms in the production of infectious mononucleosis, first because many 
observers had failed to confirm the isolation of the Listerella organism, and 
secondly because it had been recovered from the spinal fluid of cases afflicted 
with meningoencephalitis without any relation to infectious mononucleosis. 
Caspar Burn,® for example, grew Listerella from the blood of three newborn 
infants who had died in the New Haven Hospital from meningoencephalitis. 
Schultz, Terry, Brice and Gebhardt isolated Listerella from spinal fluid of a 
nurse who was suddenly taken ill with fever, headache, stiffness of neck, doubt- 
ful kernig sign, strabismus, ptosis of left eyelid, diplopia, facial twitch and 
lethargy. The spinal fluid was cloudy with 812 cells, 95 per cent of which were 
small lymphocytes. A rabbit inoculated intracerebrally with 0.5 c.c. of the 
spinal fluid developed a severe encephalitis two days after inoculation. The 
same organism was cultivated from the brain tissue of this animal. 

McKinlay,® in 1935, in a study of 50 cases of Infectious mononucleosis, 
found that repeated blood cultures were all negative and that emulsions of fresh 
glandular substance made during the acute stages and injected into monkeys and 
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guinea pigs were without demonstrable effect. It would thus seem that the 
Listerella group of organisms are secondary invaders or contaminations. 

During the past year, some very interesting experiments which would point 
to a virus etiology have been performed. They have consisted for the most part 
of an attempt to transfer the disease to monkeys by means of lymph gland ma- 
terial from patients with infectious mononucleosis. Wising summarizes his 
results as follows: “Fresh lymph gland obtained from two patients with in- 
fectious mononucleosis and injected into macacus monkeys, produced after 8 and 
18 days, mild clinical symptoms with general lymphadenitis and a slight increase 
in the mononuclear cells of the blood. These changes could be reproduced in 
monkeys by injection of an emulsion from an extirpated lymph gland, in the one 
case in five passages, in the other case, in two. An assistant who, at the opera- 
tion on monkey “Passage 3,” pricked his finger with the knife which had just 
been used to divide the extirpated monkey lymph gland, felt ill the same day as 
monkey “Passage 4” with symptoms which appeared to be typical of infectious 
mononucleosis. All the author’s attempts to isolate microorganisms from the 
blood of the patients taken during the initial febrile stage and from the affected 
lymph glands of both man and monkey, were unsuccessful. 

Likewise, Van den Berghe and Liessens in 1939 inoculated a Macacus 
rhesus subcutaneously with the blood of a child having infectious mononucleosis 
and produced a syndrome which was characterized by lymphocytosis, leukopenia 
and a positive heterophile reaction. After filtering through a Seitz filter blood 
from patients with infectious mononucleosis, the authors succeeded in reproduc- 
ing the disease in successive passages from monkey to monkey and this they did 
on many occasions. They concluded, therefore, that they were dealing with a 
fdterable virus. They further attempted to culture the virus in tissue and were 
able, by means of a special medium consisting of a suspension of pieces of chicken 
embryos minced in Tyrode’s fluid together with 10 per cent human serum, to 
preserve not only the virulence of the virus but to increase it by successive sub- 
culture. 

It is common knowledge that some of the viruses have affinities for the cen- 
tral nervous system, and a number of diseases such as poliomyelitis, rabies and 
encephalitis are the result of the neurotropic properties of these viruses. On the 
other band, many virus diseases such as measles and variola which usually do 
not show any affection of the central nervous system, in a few rare cases are 
complicated by encephalitis and myelitis. We may, therefore, assume that some 
viruses which usually have an affinity for organs other than the nervous S3fstem. 
m some cases may acquire neurotropic properties. It is further reasonable to 
conclude that in some cases of infectious mononucleosis the virus may also ac- 
quire neurotropic properties. In view of these facts, it seems to us that our 
case, which was characterized not only by a blood picture of infectious mono- 
nucleosis but also by a neurological picture of encephalomyelitis, was caused b}'- 
one virus with neurotropic properties rather than by two different viruses. 


Summary 

1. .\ case of infectious mononucleosis with diffuse lower motor neurone dis- 
ease in a man of 21 years, with recovery, is reported. 
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2. The literature ot infectious mononucleosis complicated by involvement of 
the cerebrospinal nervous system is reviewed. 

3. Recent experimental evidence supporting the theory that infectious mono- 
nucleosis is caused by a filterable virus is presented. 

BIBLIOGRAPHY 

1. Bl.vxd, J. : Discussion on glandular fever, Proc. Roy. Soc. Med., 1931, xxv, 135-177. 

2. Bl.vxi), J. O. W. : Glandular fever. II. The protozoal nature of the experimental disease, 

Brit. Jr. Exper. Path., 1931, xii, 311-319, 

3. Buux, Casi’Ak G. : Unidentified gram-positive bacillus associated with meningo-encepha- 

litis, Proc. Soc. Exper. Biol, and Med., 1934, xxxi, 1095-1097. 

4. Et’STEiN, Samuel H., and Dameshek, William; Involvement of central nervous sys- 

tem in a case of glandular fever. New England Jr. Med., 1931, ccv, 1238-1241. 

5. Fledelius, Ikl.: Case of mononucleosis with paralysis of ocular muscles, Acta Ophth., 

1935, xiii, 150-152. 

6. Gsell, O. : Serous meningitis with infectious mononucleosis, Deutsch. med. Wchnschr., 

1937, Ixiii, 1759-1762. 

7. Huber, W. : Serous meningitis in Pfeiffer’s glandular fever, Schweiz, med. Wchnschr., 

1938, Ixviii, 892-893. 

8. Johansen, A. H. : Serous meningitis and infectious mononucleosis, Acta med. Scand., 

1931, Ixxvi, 269-272. 

9. McKinlav, C. a.: Infectious mononucleosis, Jr. Am. Med. Assoc., 1935, cv, 761-764. 

10. Murray, E. G. D., Webb, R. A., and Swann, M. B. R. : Rabbits’ disease caused by 

bacillus Bacterium monocytogeucs, Jr. Path, and Bact., 1926, xxix, 407-439. 

11. Nvfeldt, a.: Etiologie de la mononucleose infectieuse, Compt. rend. Soc. de biol., 1929, 

ci, 590-592. 

12. Schmidt, Viggo, and Nyfeldt, Aage: Infectious mononucleosis and meningo-encepha- 

litis, Ugesk. f. laeger, 1938, c, 336-339. 

13. Schultz, E. W., Terry, M. C., Brice, A. T., Jr., and Gebhardt, L. P. ; Bacteriological 

observations in case of meningo-encephalitis, Proc. Soc. Exper. Biol, and Med., 1934, 
xxxi, 1021-1023. 

14. Sucker, A., and Schwarz, E. : Lymphatische Reaktion und Encephalo-meningitis, Wien. 

klin. Wchnschr., 1936, xlix, 1417-1424. 

15. V.\N DEN Berghe, L., Liessens, P., and Kovacs, L. ; Transmission of human infectious 

mononucleosis to Macacus rhesus, Compt. rend. Soc. de biol., 1939, cxxxi, 156-158. 

16. Van den Berghe, L., and Liessens, P. ; Transmission de la mononucleose infectieuse au 

Macacus rhesus et passages successifs d’un virus filtrant, Compt. rend. Soc. de biol., 

1939, exxx, 279-283. 

17. Wising, J. ; Experiments with lymph gland material from cases of infectious mono- 

nucleosis, Acta med. Scand., 1939, xcviii, 328-339. 


UVEOPAROTITIS; CASE REPORT 

By Marie L. Carns, M.D., F.A.C.P., Madison, Wisconsin 

UVEOPAROTITIS (uveo-parotid fever or Heerfordt’s syndrome) is a compara- 
tively rare condition. Approximately 100 cases have been reported in the litera- 
ture, the majority in Scandinavian and German journals of ophthalmology. No 

* Received for publication July 26, 1940. 
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previous case has been so diagnosed at the Wisconsin General Hospital. The 
essential features are bilateral inflammatory lesions of the uveal tract and bi- 
lateral parotitis, often associated with paralyses of the cranial nerves, usually the 
peripheral portion of the seventh. The parotitis is of a chronic almost painless 
type, with a tendency to progress to resolution without suppuration. A low 
grade fever is generally present. The ocular manifestations commonly follow 
the glapdular swelling, but may precede it or occur concomitantly. Usually the 
facial paralysis, when it occurs, follows the parotitis, but occasionally it, too, 
precedes or occurs simultaneously. In some cases the lacrimal, submaxillary 
and sublingual glands have also been involved. The majority of cases which 
have been reported have occurred in the second and third decades, but it may 
occur at any age. It is somewhat more prevalent in females and in the white 
race. 

Uveoparotitis, as a clinical syndrome, was first recognized in 1909 by the 
ophthalmologist Heerfordt of Copenhagen.^ He expressed the belief that the 
disease was an atypical form of mumps. Since that time many different etiologic 
factors have been proposed. The majority of clinicians and pathologists seem 
now to be of the opinion that tuberculosis is the primary factor. The case for a 
tuberculous etiology was well presented by Garland and Thomson in 1933.“ 
They even termed the condition “uveo-parotid tuberculosis.” They state that in 
no case in which a biopsy was performed was histologic evidence of tuberculosis 
lacking. Some observers, on the other hand, are opposed to the theory of tu- 
berculosis as the cause of the condition. This opposition is based on the results 
of animal inoculations and tuberculin tests which are more often negative than 
positive, and on the clinical observation that these patients seldom show the more 
common symptoms or signs of tuberculosis. It does not lie within the scope of 
this report to enter into any detailed discussion of this controversial point, but 
inasmuch as Dr. Max Pinner very kindly reviewed the biopsy from the parotid 
gland in this case and has written several articles on noncaseating tuberculosis 
within the past few years, a brief resume of his conclusions on the subject will 
be presented.^ He states that from a study of the literature it seems quite likely 
that so-called uveo-parotid fever belongs in the general classification of non- 
caseating tuberculosis. Boeck's sarcoid, osteitis tuberculosea multiplex cystoides, 
certain cases of Mikulicz’s syndrome, and a number of disseminated pulmonary 
and lymph node lesions would also be included. He points out that clinically, 
noncaseating tuberculosis is a rather benign chronic disease, showing a- certain 
tendency to intermittence and recurrence. Plistologically, as far as material is 
available, there “is not only uniformity but monotony” in regard to the lesions. 
Biologically it is of interest to note that a large percentage of these patients with 
noncaseating tuberculosis, as far as they were tested, reacted only slightly or not 
at all to tuberculin. (Plowever, Pinner feels that this is apparently not the 
anergy of the non-infected organism, since in a respectable number of patients it 
was possible to show that they have tuberculin neutralizing substances, anti- 
cutmes, m their serum.) He summarizes the circumstantial and indirect evi- 
dence for the etiological nature of this group of diseases as follows: (1) The 
histological characteristics of the lesions. (2) The demonstration of anticutine.s 
and tnerewith of positive tuberculin anergy. (3) The fact that practically all 
patients who expired died of frank tuberculosis. 
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Our patient, a 36'year-old married white female, was first admitted to the Medical 
Service of the Wisconsin General Hospital on September 20, 1938. Her chief com- 
plaint was swelling; of the parotid glands bilaterally. She had felt perfectly well until 
about three months previously, at which time she had contracted a severe “cold.” 
She had driven with the car window open, exposing the left side of her face to a 
draft. The muscles of the left face suddenly became paralyzed. She next noticed 
sore eyes. A diagnosis of iritis was made at a local clinic and she was treated with 
typhoid vaccine. The facial paralysis gradually improved. About five weeks before 



Fig. 1. 


admission tonsillectomy was performed. Within 48 hours the patient noted tender 
swellings in front of the ears, associated with marked dryness of the mouth. The 
height of the swelling occurred about four weeks before admission, since which time 
there had been a gradual decrease of the bilateral parotid enlargement and a progres- 
sive increase in tlie amount of saliva present. 

Inventory by systems added only photophobia and a 2S-pound weight loss in the 
past three months. Past history established the occurrence of bilateral mumps four 
years ago. Social and family histories were non-contributory. There was no known 
tuberculosis in the family. 
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Physical examination showed a well nourished woman of the pyknic type. There 
was evident enlargement of the parotid glands bilaterally, the left being considerably 
larger than the right (figure 1). The enlarged parotid glands were firm and non- 
tender. The submaxillary glands were moderately enlarged, but were not of so firm 
a consistency as the parotids. The upper eyelids showed slight edema, but there was 
no enlargement of the lacrimal glands ; the extraocular movements were normal ; there 
was slight circumcorneal injection of each eyeball. The pupils were dilated and fixed 
(atropine had been used daily previous to admission). The irides lacked their normal 
clearness. The fundi were not abnormal. An ophthalmologist reported the presence 



Fig. 2. 


of keratitis punctata on the left, believed to be in Descemet’s membrane. There was 
sdight facial asymmetry, with a decreased nasolabial fold on the left, but no residual 
facial paralysis. A thyroidectomy scar was present. Blood pressure was 100 mm. 
fig sy.stolic and 76 mm. diastolic. The tip of the spleen was just palpable on deep 
m.spiration. The highest temperature recorded during her 2S-(iay hospitalization was 
09.8" F. 'Phe usual range was 98° to 99.2° F. 

^ l-alioratory .studies showed hemoglobin 15 grams, red blood cells 4,700,000. white 
blood cells 5.038, with 71.6 per cent neutrophiles, 2.6 per cent eosinophiles, 0.4 per 
cent SKl^ophiles, 14.2 per cent small lymphocytes, 3 per cent large lymphocytes, 7 per 
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cent monocytes. 0.6 per cent large young cells, and 0.6 per cent unclassified cells. The 
blood Wassennann reaction was negative. Spinal fluid showed protein 54 mg. per 
cent, sugar 53 mg. per cent, gold sol 1221100000, Ross Jones and Noguchi reactions 
faintly positive and one cell per cu. mm. Chest roentgen-ray showed no evidence of 
recent or active parenchymal infiltration. There was no evidence of any osseous dis- 
ease in the skull, spine or right femur. Biopsy of the left parotid gland showed the 
gland largely replaced by epithelioid hyperplasia and tubercle formation. A few 
atypical giant cells were seen. There was considerable lymphocytic infiltration (fig- 
ure 2). A section was sent to Dr. Max Pinner, who concurred in the diagnosis of 



Fig. 3. 


noncaseating .tuberculosis. A Mantoux test with 0.01 mg. old tuberculin was negative, 
but positive with 1.0 mg. 

On the advice of consultants from the Chest and Radiologic Services, the patient 
received three radiations of 150 r. each over the left parotid on alternate days. 
There was no immediate adverse or favorable reaction. She also received vitamins 
A, C and D in excess of those contained in an adequate diet. The uveitis was treated 
with 1 per cent atropine b.i.d., warm compresses t.i.d., and 5 per cent dionin at night. 

At the request of the radiologic consultant she returned in December 1938. At 
this time there was no evidence of the previous parotid swelling (figure 3). The 
submaxillary lymph glands had decreased in size but remained just palpable. An 



1244 MARIE L. CARNS . • 

ophthalmologist considered her eyes “greatly improved” but advised further observa- 
tion. There were no symptoms referable to the eyes at this time. The tip of the 
spleen remained palpable. The blood count and sedimentation rate were within nor- 
mal limits. A roentgenogram of the chest showed no change. There was no tem- 
perature elevation above 99° F. during her eight-day hospitalization. She was again 
given three radiations of the same dosage as previously, over the left parotid gland.. 

During the following 14 months the patient was examined at intervals in the Out- 
patient Department. All symptoms and signs progressively diminished to complete 
disappearance. Further irradiation of the parotid and treatment of the eyes were not 
deemed necessary. She was last admitted to the hospital in February 1940. She re- 
turned at this time at our request for complete progress studies. She stated that she 
felt perfectly well. She had gained 18 pounds in weight. The eyes were considered 
entirely normal on this occasion. No residuals of the previous extensive changes 
were determined. It is of interest that at this time she had a positive Mantoux test 
with 0.01 mg. of old tuberculin. 

The prognosis in this disease is generally conceded to be good as to life and 
fair as to residua. Only four deaths have been reported in the literature, and of 
these, three were due to miliary tuberculosis.'* There is usually no permanent 
impairment of the general health, and the parotitis and nerve paralyses almost 
invariably disappear. There may be permanent impairment of visual acuity, 
however, and recurrences of the uveitis, even ultimately resulting in blindness, 
are not uncommon. 

Inasmuch, then, as this condition usually undergoes spontaneous resolution, 
one must obviously be very guarded in giving any particular form of treatment 
too much credit for a “cure.” 


Summary 

A case of uveoparotitis, a comparatively rare affection, is presented. The 
etiology, course, treatment and prognosis are briefly discussed. 
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CHRONIC MENINGOCOCCEMIA COMPLICATED BY 
ACUTE ENDOCARDITIS 

B}' Robert B. Nye, M.D., F.A.C.P., Charles W. Semisch, III, M.D., and 
Lours Merves, M.D., Philadelphia, Pennsylvania 

The etiological agent of epidemic cerebrospinal meningitis, the meningo- 
coccus, was first described in 1887 by Weichselbaum. Gwyn demonstrated 
the meningococcus in the blood stream. W. W. Herrick, who has had a very 
extensive' experience with meningococcic infections, divided the infection into 
three stages, viz; (1) local invasion of the upper respiratory tract, (2) invasion 
of the blood stream, (3) metastatic localization. It is the consensus of opinion 
at present - that in the pathogenesis of epidemic cerebrospinal meningitis, the 
pathway of infection is via blood stream rather than by direct extension from the 
nasopharynx, and that the process may terminate at any stage, the latter fact 
being attested to by the increasing number of meningococcemias reported in re- 
cent years without any localizing maiiifestations. 

In our review of the American literature we have chosen 69 cases of chronic 
meningococcus septicemia and have excluded those cases of the so-called “Water- 
house-Friderichsen syndrome” (acute fulminating meningococcic septicemia 
with bilateral adrenal hemoi*rhages). 

Chronic meningococcemia without meningitis was first reported in Germany 
by Solomon in 1902.^ Since then there have appeared sporadically in the litera- 
ture presentations of similar cases. Carbonell and Campbell ^ critically reviewed 
the literature to 193,8 and accepted 30 cases to which they added three of their 
own. The three cases which they observed were treated with anti-meningococcic 
serum and all recovered. The septicemia was complicated by meningitis in 42.4 
per cent of the cases, endocarditis in 12.1 per cent, with a total mortality rate of 
9.1 per cent. 

At about this time Appelbaum collected 15 cases in the Bellevue Hospital in 
New York. Of these, 46 per cent developed meningitis, 20 per cent endocarditis ; 
the total mortality rate for this series was 13.3 per cent. He noted that blood 
culture rarely was positive until the third week of the disease, and stated that 
the patient's serum does not as a rule agglutinate meningococci. 

Since then there have appeared further reports. Krusen and Elkins ® pre- 
sented a case of chronic meningococcemia and associated endocarditis which was 
treated with fever thei'apy and intravenous prontosil with recovery. Willius 
and Eaton ' observed a case of chronic meningococcemia complicated by endo- 
carditis with death despite intensive serum therapy. Heinle * presented five 
cases with three deaths. Of these, two were complicated by endocarditis, and 
the third, after a 14 year history of recurrences, finally succumbed to cerebral 
hemorrhage. The two patients who recovered were treated with antiserum and 
Avitli meningococcus vaccine respectively. Binns and Clancy ® reported two 
cases cured by sulfanilamide. Goundry and Phalen successfully treated one 
case with serum.- Rosenbluth and Stetten reported a case of meningococcic 
septicemia complicated by meningitis. The meningitis subsided with serum 

* Received for publication August 2, 1940. 

From the Department of Therapeutics, Jeflferson Medical College Hospital. 



1246 ROBERT B. NYE, CHARLES w! SEMISCH, AND LOUIS MERVES 

therapy, but the septicemia persisted. Fever therapy was 'administered with 
complete recovery. Zendel and Greenberg reported two cases, the first of 
which was treated with antitoxin, antiserum and sulfanilamide. The second 
was treated with sulfanilamide alone. Both cases recovered. Top and Young 
treated one case with antitoxin (Ferry) which was found to be ineffective. 
Antiserum was then given with complete success. Schwentker, Gelman and 
Long treated one case with sulfanilamide with recovery. Hennell and 
Weiner observed a case of chronic meningococcemia complicated with endo- 
carditis which resulted in death. Long and Bliss reported five cases treated 
with sulfanilamide with recovery. 


Table I 


Author 

No. cases observed 

No. deaths 

.Autopsy 

Gwyn 

1 

1 

Yes 

McMahon and Burkhart 

1 

1 

Yes 

Rhodes 

1 

1 

Yes 

Warfield and Walker 

1 

1 

Yes 

Cecil and Soper 

1 

1 

Yes 

Finley and Rhea 

1 

1 

Yes 

Hennell and Weiner 

1 

1 

No 

Krusen and Elkins 

1 

0 

Recovery 

Willius and Eaton 

1 

1 • 

Yes 

Heinie 

2 

2 

No 

Masters 

3 

0 

Recovery 

Hyland 

1 

1 

Yes 

Appelbaum 

3 

0 

Recovery 


18 

11 


Authors’ case 

1 

1 

Yes 


19 

12 



Incidence of endocarditis 27.1 per cent. 

Mortality rate when complicated by acute endocarditis 63.2 per cent. 


In tal)le 1 are listed the cases of endocarditis complicating meningococcic 
septicemia. In the seven cases of endocarditis which recovered the etiology is 
doubtful, as there was a history of rheumatic infection and abnormal heart 
sounds ill several instances. Further than this, it is a fact that fever and anemia 
may produce cardiac murmurs without any demonstrable structural change. 
1 he case report presented is noteworthy in that there is no previous history of 
heart damage. At the onset of the pi'esent illness the heart appeared to be nor- 
mal by pliysical e.xami nation and by electrocardiograms. 


Case Report 


G. W ., inale, white, aged 20, had been discliarged from this hospital two yeans 
previously with a diagnosis of diabetes mellitu.s and balanoposthitis. One month 
smior to admission, following a seashore excursion, he awakened witli a severe head 
cold and pain in the right ear. After two days his family doctor was consulted; lie 
fouiid the patient sutfering with a discharge from the right car, cough with expectora- 
tion. and slight fever. His ear was treated intermittently for two weeks and the <lis- 
A week prior to admission he awakened with ciiills, vomited, and 
a few hours had a liigh fever and profuse sweats. The following day he com- 
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plained of marked malaise and first noted the appearance of “red spots” over the en- 
tire body. The family doctor was again consulted, a diagnosis of acute rheumatic 
fever was made, and treatment was carried out on that basis. Chills and fever con- 
tinued, joint pains developed, the red spots persisted, and hospitalization was advised. 
He was admitted to the medical service on September 7, 1939, complaining of chills 
and fever, arthralgia and myalgia, and a generalized eruption of a week’s duration. 

On physical e.xamination the patient was a young athletic male who appeared 
acutely ill. The ears grossly were normal. There was photophobia. The pharynx 
was injected, the tonsils enlarged and inflamed. Examination of the lungs was nega- 
tive. The heart was normal in size and position ; no abnormalities of rhythm or heart 
sounds were detected. Abdominal examination was negative. There was no swell- 
ing or redness of the joints, but they were tender and painful on motion, the pain 
being more marked in the third toes of both feet. There were numerous small sub- 
cutaneous swellings throughout both extremities that were painful and not well cir- 
cumscribed. There was a generalized maculopapular, pustular, violaceous eruption, 
which did not blanch on pressure; the only parts of the body free from these lesions 
were the palms of the hands and the hairy regions. The temperature was 100%° F., 
pulse rate 94. respiratory rate 22, blood pressure 116 mm. Hg systolic and 64 mm. 
diastolic, hemoglobin 84 per cent, red blood cells 4,200,000, white blood cells 9,600, 
color inde.x 1.0, neutrophiles 80 per cent, lymphocytes 18 per cent, myelocytes 2 per 
cent. Urine examination was negative; blood sugar was 51 milligrams per 100 c.c. 
The diagnostic possibilities considered at this time were: one of the infectious fevers, 
acute rheumatic fever, bacterial endocarditis, tuberculosis, malaria, and chronic 
meningococcemia. 

Laboratory Findings: Wassermann and Kahn tests were negative. Weil-Feli?: 
reaction was negative. Agglutination and skin tests for undulant fever were nega- 
tive. Gonococcic complement fixation test was negative. No plasmodia were found 
in the blood smears. Stool studies were negative for typhoid bacilli. Seven consecu- 
tive blood cultures were negative until October 12 (five weeks after admission), at 
which time the meningococcus was recovered, there being less than five colonies per 
cubic centimeter. Spinal fluid e.xaminations were negative on three occasions. Blood 
coagulation studies and platelet count were normal. The roentgenologic study of the 
chest on September 18 was reported, as probable acute tracheobronchitis with the pos- 
sibility of Hodgkin’s disease. On • September 20 roentgen-ray of the ear regions 
showed chronic mastoiditis on the right side with possible activity. 

Course: Since an etiological diagnosis Avas not possible at first, treatment was 
symptomatic. On September 28 an accentuated first sound was heard at the mitral 
area. The spleen was questionably palpable. It was noted that as the rash disap- 
peared the temperature dropped several degrees. The otologist reported contraction 
and thickening of the right tympanic membrane. On October 9 a diastolic murmur 
at the mitral area was noted, and later a systolic murmur developed. The patient com- 
plained of occasional bouts of pain in the left hypochondrium. At no time were red 
blood cells, albumin, or casts noted in the urine. At this time bacterial endocarditis 
was the tentative diagnosis. A course of sulfapyridine therapy was begun on October 
6, the first positive blood culture being obtained on October 12, six days later. A 
specimen of the culture was sent to Dr. Sara Branham at the U. S. Public Health 
Service for typing. Sulfapyridine was continued, and because a satisfactory blood 
level was not being secured, on October 22, 10 grams of sodium sulfapyridine were 
given intravenously in a liter of physiological salt solution. A ma.ximum blood con- 
centration of 9.1 milligrams per 100 cubic centimeters of blood was secured at this 
time. The agglutination titer of the patient's serum against the organisms isolated 
by blood culture and against a known strain of meningococcus was 1:160 on Oc- 
tober 18. 
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On October 28 the patient’s condition became critical. For the first time his 
diabetes presented a .serious problem. The patient was uncooperative and refused 
nourishment. Blood culture on October 30 was positive for meningococcus, . with 200 
colonies per cubic centimeter. The hemoglobin and red blood cells had dropped. On 
October 29 the agglutination titer had dropped to 1 : 40, and serum therapy was started 
with polyvalent antimeningococcic serum. The following day the patient developed 



I'lG. 1. Arrow indicates vegetation on mitral valve. 

signs ot tluid in the right hemithonix. Thoracentesis was done and 4 c.c. of cloudy 
thud obtained which yielded no growth. Roentgen-ray examination of the chest at 
this time revealed an extensive atypical pneumonia, and a probable bilateral pleural 
coHcction of fluid. 

Un November I the patient was in a semistuporous state. Blood sugar was 400 
uitliigrams, carbon dio.xide combining power was 36, non-protein nitrogen 68. The 
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only significant electrocardiographic finding was reported on November 1, at which 
time there was a tachycardia and a diphasic T-wave in LI VCF-3. Transfusions were 
given on November 1, 2, and 3, of 500 c.c. of citrated whole blood. On November ; 2 
the U. S. Public Health Service reported Meningococcus Type II. A new lot of 
serum which was particularly high in type II antibodies was secured and its intrave- 
nous administration begun. At this time the agglutination titer determination was in- 
complete agglutination at 1:40. The patient seemed better, although his temperature 
and pulse showed no significant change. On November 5, 1939, the patient suddenly 
died. 

Autopsy Findings ; There were small pericardial and peritoneal effusions. The 
heart weighed 360 grams. The epicardial surface was smooth, moist and glistening. 
On the atrial surface of the anterior mitral leaflet there was a large vegetation which 
measured approximately three centimeters at its base. It was firmly adherent and 
around its edges the endocardial lining revealed definite ulceration (figure 1). The 
remaining valve cusps were normal. An acute ulcerative and vegetative endocarditis 

MGM 
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I' IG. .1. Graph sliowing temperature curve, rcpre.sentative leukocyte counts, and 

sulfapyricline levels. 


of the mitral valve was present. In .sections made through the mitral valve, bean- 
shaped diplococci were seen within the cytoplasm of the polymorphonuclear leukocytes 
(figure 2). Multiple infarcts of the spleen and kidney were denionstraI)le, There 
was partial atelectasis of the right lung. There was no evidence of meningitis. The 
only abnormal finding in the Ijrain was a small area of softening in the rostral portion 
at tile base of the poms. 


Discussion 

Chronic meniiigococcemia is a di.sease entity characterized by (1) intennit- 
tctu chills, fever and sweats, (2) inaculopapular rash occurring in cro])S, (3) 
niy.dgia and arthralgia, (4) moderate polymorphonuclear leukocytosis. (5) posi- 
tive Idood cultures, usually nut obtained before the tliird week, and (6) variable 
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duration of one to 30 weeks, though in one of the cases reviewed (Heiiile, supra 
vide) tliere is a history of recurrences extending over 14 years. 

Herrick states that the two most serious and most frequently occurring 
complications of meningococcic sepsis are meningitis and endocarditis, and that 
in the latter the lesions are usuall}’^ present on the mitral and aortic valves. The 
disease runs an acute or subacute course and almost always ends fatally. This 
is fully borne out by the autops}^ findings in the cases noted. 

In the present case sulfapyridine administration was begun six days before 
the first positive blood culture was obtained. When the literature was reviewed 
it was learned that Dimson and Hobson and McQuaide had treated ineningo- 
coccic infection successfully with M & B 693, and on this basis sulfapyridine was 
continued. Despite adequate therapeutic dosage, no beneficial effect was ob- 
served, and the disease progressed. When the agglutination titer of the patient’s 
serum dropped, antiserum was given intravenously, with little hope and no ex- 
pectation of preventing a fatality in the face of the already established bacterial 
endocarditis. 

We believe that in this case sulfapyridine was given a fair trial, and that it 
did not influence the course of the disease. It obviously did not prevent the 
localization in the mitral valve area. 

Polyvalent antiserum was given late in the illness. It is an accepted fact 
that it reduces the mortality rate in epidemics of meningococcic meningitis from 
70 per cent to between II per cent and 30 per cent (Topley and Wilson ■). In 
view of the proved efficiency of the antiserum we believe it should be used in 
meningococcic infection as soon as an etiological diagnosis has been made. 

Insofar as the use of sulfanilamide in conjunction with serum therapy is con- 
cerned, the work of Branham and Rosenthal on experimental animals would 
indicate a synergistic action, the combined effect being greater than either com- 
ponent alone. Waghelstein studied a series of 106 patients suffering from 
meningococcic infections to determine the value of sulfanilamide. Seventy-two 
were treated with sulfanilamide, yielding a mortality rate of 12 per cent, whereas 
the mortality in the 34 cases treated with serum and sulfanilamide was 13 per 
cent. These results compare favorably with the experience of those who used 
serum alone in epidemics of meningitis. It would seem, theoretically at least, 
that the use of bacteriostatic agent (sulfanilamide) combined with a specific anti- 
bacterial serum is highly desirable. 

Conclusions 

1. The American literature is reviewed and a case reported of chronic 
meningococcemia complicated by endocarditis, proved by bacteriologic and post- 
mortem findings. 

2. The mortality of meningococcic sepsis complicated by endocarditis in the • 
cases to date is 63 per cent. 

3. It would seem that the rational procedure in the treatment of this disease 
would be the use of sulfanilamide and antiserum, type specific where possible. 

4. The disease entity is sufficiently characteristic clinically to warrant bed- 
side diagnosis. , 
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SOME INDICATIONS AND CONTRAINDICATIONS FOR 

SPLENECTOMY 

The spleen has long been known to include among its functions an im- 
portant role in the production of the formed elements of the blood and also 
in their eventual elimination from the circulation. These functions are de- 
pendent primarily upon the reticuloendothelial cells in the spleen, and they 
are shared in varying degree by other organs and tissues which contain such 
cells. In the normal adult the part which the spleen • plays directly in con- 
tributing new cells to the circulation is insignificant and is limited probably 
to the production of a few lymphocytes and monocytes. In certain types of 
anemia, however, particularly those in which bone marrow is displaced or 
destroyed, compensatory active extramedullary hematopoiesis often occurs. 
This may involve any of the types of blood cells, and in it the spleen usually 
plays a prominent part. 

Under normal conditions the spleen in common with other reticulo- 
endothelial tissues is actively concerned with the removal of cells from the 
circulation, largely by phagocytosis. The part it plays in the removal of red 
blood cells is well established. It is generally believed that platelets are simi- 
larly removed. It is also likely that various types of leukocytes are taken 
up and destroyed in the spleen, although the number so disposed of is prob- 
ably insig^iificant compared with those which migrate into or are excreted 
into the lumen of the gastrointestinal and respiratory tracts. Normally this 
process is presumably limited to the removal of aging or defective cells. At 
least the rate of remoA'^al and the rate of cell production are so nicely ad- 
justed that only slight fluctuations occur in the number of circulating cells. 

Under pathological conditions, however, the rate of cell destruction may 
be so accelerated that a serious cell deficiency develops. This is well estab- 
lished in the case of the red cells in familial hemolytic jaundice, and in the 
case of the platelets in essential thrombocytopenic purpura. There is still a 
question as to whether this depends primarily upon a defect in the cells re- 
sulting from faulty production, or upon a pernicious overactivity of the 
spleen. That the degree of activity is excessive from the standpoint of the 
wellfare of the patient is shown by the excellent clinical results which follow 
splenectomy, quite regularly in familial hemolytic jaundice and frequently 
in essential thrombocytopenic purpura. 

Hitherto little attention has been paid to the possibility of an analogous 
disturbance in which the leukocytes are primarily destroyed. In 1938, how- 
ever, Wiseman and Doan^ in a preliminary report described three cases 

^ Wiseman, B. K., and Doan, C. A. : A newly recognized granulocytopenic syndrome 
caused by excessive splenic leukolysis and successfully treated by splenectomy, Jr. Clin. 
Invest., 1939, xviii, 473. 
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which apparently fit into such a category, and in this number of the Annals 
OF Internal Medicine they are reporting five such cases in detail under the 
designation “primary splenic neutropenia.” These cases complained chiefly 
of weakness, fever, and coryza or angina. They showed a marked leuko- 
penia and granulocytopenia together with a progressive enlargement of the 
spleen. Leukemia and ordinary malignant neutropenia were excluded by 
examining aspirates of sternal marrow, which showed active hyperplasia in- 
volving chiefly the neutrophilic myelocytes. The spleens in all cases were 
removed and showed an extraordinary ingestion of neutrophilic leukocytes 
by the splenic phagocytes. In some cases the presence of anemia and of 
thrombocytopenia and bleeding indicated that this hyperactivity of the 
spleen is not necessarily restricted to the leukocytes, but may extend also to 
the red cells and platelets. 

The view of Wiseman and Doan that the spleen is primarily at fault re- 
ceives support from the great rapidity with which the leukocyte count rose 
after operation, often reaching normal a few hours after the splenic pedicle 
was ligated. It is also supported by the sustained clinical improvement ob- 
served in all these cases after splenectomy. Furthermore one patient subse- 
quently survived a severe attack of erysipelas and showed a normal leuko- 
cytic response to the infection. The importance of recognizing such cases 
early and giving them the benefit of splenectomy is obvious, in view of the 
futility of other methods of treatment. As these authors point out, how- 
ever, a precise diagnosis is essential before resorting to such a radical pro- 
cedure. 

The successful results usually obtained by splenectomy in these diseases 
as well as in occasional cases of acquired hemolytic jaundice and Banti’s 
syndrome have led in some clinics to the indiscriminate use of the operation 
in cases of refractory anemia of obscure origin. In some cases, as in un- 
recognized leukopenic leukemia, the operation is dangerous and futile, and 
in some it is positively -harmful. Aside from the immediate risk from the 
operation, the greatest direct injury is inflicted on those cases whose splenic 
enlargement is owing to a compensatory extramedullary hematopoiesis. 
Radiation, if effective, is similarly harmful. Splenic hyperplasia of this 
type may occur in some severe hemolytic anemias, such as Cooley’s Mediter- 
ranean anemia, in which the bone marrow, although hyperplastic, is unable 
to keep pace with the rate of cell destruction. It is seen most commonly, 
iiowever, in the myelophthisic anemias, in which the marrow cells are in- 
jured or crowded out by various foreign tissues. In addition to the well 
known conditions which give rise to anemias of this type, there is a group 
of obscure origin which run a chronic course and are often mistaken for 


chronic myeloid leukemia because of the changes in tlie blood. There is a 
Severe anemia and a marked leukocytosis with many myelocytes and normo- 
blasts. and often cells even more primitive in type. Some cases, however, 
h.'ive been mistaken for Hodgkin’s disease. Ranti’s disease, and even neo- 
pltsms i»f tile .spleen. 
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Cases of this type have been reported under many different terms; for 
example by Hickling; ■ as “chronic non-leukemic myelosis,” and by Vaughn 
and Harrison ■' as myelosclerosis. Ten such cases have been described by 
Jackson et al. ‘ and more recently five others by Reich and Rumsey ® as “agno- 
genic myeloid metaplasia of the spleen.” As Jackson has pointed out, an 
accurate diagnosis requires not only a thorough physical examination and a 
study of the blood but also an adequate examination of the sternal marrow 
and the spleen. 

The marrow in these cases has not shown any constant characteristic 
changes, but it is not leukemic. In some cases the cells have been replaced 
in varying degree by fibrous tissue and even by new bone. Roentgenograms 
of the bones, however, are often normal, even in the presence of fibrosis, and 
in some cases the marrow has been described as normal or hyperplastic. The 
distinctive feature is the occurrence of areas of hematopoiesis in the spleen. 
In some cases material obtained by puncture may suffice for diagnosis, but in 
others an actual biopsy of both organs may be required. The necessity for 
an accurate diagnosis is indicated by the fact that many of these 15 cases 
were subjected to splenectomy or radiation, and all were injured by these 
measures. The anemia was aggravated, transfusions were required more 
frequently, and in some death was manifestly hastened. 

Splenectomy is invaluable in saving life and restoring health in properly 
selected cases in which the diagnosis is established. On the other hand it is 
a very dangerous procedure to use blindly as a measure of last resort. It 
should not be employed unless there is a positive indication for its use, and 
it should be deferred until all possible means have been taken to exclude dis- 
eases in which it is useless or harmful. Examination of the marrow is often 
required to accomplish this, and sometimes also of the spleen. 

- Hicklixg, R. a.; Chronic non-leukemic myelosis. Quart. Jr. Med.,' 1937, vi, 253-275. 

^ Vaughn, J. M., and Harrison, C. V. : Leukoerythroblastic anaemia and myelosclerosis, 
Jr. Path, and Back, 1939, xlviii, 339-352. 

■‘Jackson, H., P.vrker, F., Jr., and Lemon, H. M. ; Agnogenic myeloid metaplasia of 
the spleen. A syndrome simulating other more definite hematologic disorders. New England 
Jr. Med., 1940, ccxxii, 98^994. 

® Reich, C, and Rumsey, W., Jr.: Agnogenic myeloid metaplasia of the spleen, Jr. 
Am. Med. Assoc., 1942, c.xviii, 1200-1204. 
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Nutritional Deficiencies; Diagnosis and Treatment. By John B. Youmans, A.B., 

M.S., M.D., assisted by E. White Patton, M.D. 385 pages; 23.5X16 cm. 

J. B. Lippincott Co., Philadelphia. 1941. Price, $5.00. 

This volume is offered not as a treatise on deficiency diseases for the dietitian or 
investigator, but as a reliable source of information for the busy physician, bringing 
to him in an orderly manner the essential basic facts gleaned from an exhaustive study 
of the existing literature concerning the clinical manifestations of these disorders. 

Only those facts directly applicable to man are included, and such work as may be 
still , called controversial has been omitted. Particular attention is devoted to the 
recognition and treatment of the principal avitaminoses. Iron and iodine deficiency 
is also thoroughly discussed, the more uncommon mineral deficiencies being briefly 
covered. 

Each chapter is well organized and clearly written. Footnotes have been omitted. 
References are few but well chosen. An appendix containing methods of laboratory 
diagnosis, and a tabular summary of the vitamins with principal dietary sources are 
given. Illustrations are few but appropriate. 

To the internist or general practitioner this book can be recommended as a means 
of arriving at an intelligent solution of the problem of the treatment of the avita- 
minoses without recourse to the voluminous literature on these subjects. 

J. W. 

Diseases of Metabolism. Edited by Garfield G. Duncan, M.D. 985 pages; 17 X 

25.5 cm. W. B, Saunders Company, Philadelphia. 1942. 

In his preface to this work the Editor discusses the problems of presentation of a 
book on metabolism and outlines his aim as an attempt “to provide for the physician 
a practical basis for the understanding, diagnosis and treatment of the various meta- 
bolic disorders.” There can be no doubt that he has been most successful in present- 
ing a well organized, interesting and complete volume. 

The first five cliapters discuss metabolism of carbohydrate, protein, lipids and 
minerals, and are written by G. G. Duncan, C. N. H. Long, Abraham White, and 
Abraham Cantarow. Water balance is next treated by J. P. Peters, nutritional and 
metabolic aspects of diseases of the blood by L. M. Tocantins, and vitamins and avita- 
minosis by T. D. Spies and H. R. Butt. Chapters on undernutrition and obesity are 
written by L. PI. Newburgh and Frank A. Evans, xanthomatoses by E. Mason, gout 
by B.iuer and Klemperer, and diabetes insipidus and diseases of carbohydrate metabo- 
li.sm by G. G. Duncan and A. Cantarow. 

It is impossible, in a short review, to do justice to a work of such character and 
merit. The reviewer believes that it can be fully recommended. 

T. N. C. 


immunology. By Noulk Pierce Sherwood, Ph.D., M.D., F.A.C.P., Profe.ssor of 
B.'icteriolagy, University of Kansas, and Pathologist to The Lawrence Memorial 
Hospital, Lawrence, Kans.a.s. Second edition. 639 pages; 15.5 X 23.5 cm. C. V. 
Moshy Co., St. Louis. 1941. Price, $6.50. 

Published fir.st in 1935, the .second edition of this textbook gives evidence of care- 
ujI revision. .Much old material has been removed and the re.sults of recent inve.stiga- 
tams have been ir.corporatcd. T!n.s has occasionally required the rewriting of wiiole 
cctuKs. Nev.- chapters have been added on the reticulo-endothelial .system and .serum 
Many tran.->po.sitions of materia! have been made, both witlnn and among 
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chapters. Tliis has led to greater continuity of thought and clarity of presentation. 
The illustrations on the whole are helpful and the references appended to each chapter 
are adequate. The total impression gained is that the book has been greatly improved 
and should be of value to medical and other students interested in immunology and 
serology. 

F. W. H. 

Handbook of Communicable Diseases. By Franklin H. Top, A.B., M.D., M.P.H., 

and collaborators'. 682 pages; 23.5X15.5 cm. C. V. Mosby Co., St. Louis. 

1941. Price, $7.50. 

This is an interesting book which one thoroughly enjoys. Reading this handbook 
is a pleasure for many reasons, among which are its large print, its unity and co- 
herence, and its concise information. 

The whole book is extremely well organized. Diseases are classified according 
to the common portal of entry, and the descriptions of the individual diseases follow a 
uniform plan. Specific nursing care is stressed for each of the different infections. 
The illustrations are splendid. 

Dr. Top’s book seems to be more than just a handbook, since it contains such a 
wealth of material without being too detailed, and yet it is written in a flowing, inter- 
esting style. 


W. M. S. 


COLLEGE NEWS NOTES 


Gifts to the College Library 

The following' gifts to the College Library of Publications by Members are grate- 
fully acknowledged. 


Books ' , 

Dr. Lewellys F. Barker, F.A.C.P., Baltimore, Md. — “Time and the Physician”; 

Dr. Edward L. Hanes, F.A.C.P., Webster, N. Y. — “The Minds and Nerves of 
Soldiers” ; 

Dr. Edward B. Krumbhaar, F.A.C.P., Philadelphia, Pa. — “A History of Medicine” 
(a translation from Arturo Castiglioni) ; 

Dr. Herbert Pollack, F.A.C.P., New York, N. Y. — “Modern Diabetic Care”; 

Dr. Albert H. Rowe, F.A.C.P., Oakland, Calif. — “Elimination Diets and Patient's 
Allergies.” 

Dr. Abraham Rudy, F.A.C.P., Boston, Mass. — “Simplified Diabetic Manual”; 

Dr. Elmer L. Sevringhaus, F.A.C.P., Madison, Wis. — “Vitamin Therapy in General 
Practice.” 


Reprints. 

Walter M. Bartlett, F.A.C.P., Captain, (MRC), U. S. Army— 1 reprint; 

J. Edward Berk (Associate), Lieutenant, (MRC), U. S. Army — 1 reprint; 
Dr. John A. Foley, F.A.C.P., Boston, Mass. — 1 reprint; 

Dr. John Harvey, F.A.C.P., Le.xington, Ky. — 1 reprint; 

Dr. John Harlan Flornbaker, F.A.C.P., Flagerstown, Md . — 2 reprints; 

Dr. Cullen Ward Irish, F.A.C.P., Los Angeles, Calif. — 1 reprint; 

Dr. Herbert T. Kelly, F.A.C.P., Philadelphia, Pa. — 2 reprints; 

Dr. Estelle E. Kleiber, F.A.C.P., New Brunswick, N. J. — 2 reprints; 

Dr. Charles E. Lyght, F.A.C.P., Northfield, Minn. — 2 reprints; 

Frank B. Queen, F.A.C.P., Major, (MRC), U. S. Army — 1 reprint; 

Dr. John W. Scott, F.A.C.P., Lexington, Ky. — 3 reprints ; 

Dr. Thornton Scott (Associate), Lexington, Ky. — 4 reprints; 

Dr. Walter Wessels, F.A.C.P., Los Angeles, Calif. — 2 reprints; 

Dr. Willard R. Wirth, F.A.C.P., New Orleans, La. — 1 reprint. 


Dr. Samuel joluLston, F..'\.C.P., Toronto, Ont.. was elected President of the 
Academy of .Medicine of Toronto at its 35th Annual Meeting on May 5, 1942. The 
-\cadcmy's Fellowship numbers 1198, of whom about 16 per cent are on active military 
>erv!ce. Hie .Academy is helping to provide medical libraries for overseas medical 
viiuts recruited from the Toronto district. Its local library now contains more than 
thirty thousand volumes. 


Dr. t liiford W. Mack. F..\.C.P., Livermore, Calif., was elected I'resideiit of the 
C!et> of iXcurolugy and ILvchiatrv of Northern California at its last Jueeting, April 
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Dr. Herbert T. Kelly, F.A.C.P., Phibnclelphia, Pa., presented a paper on “Nutrition 
as It Applies to General Disease,” illustrated by a motion picture in natural color, at a 
meeting of the Lehigh County Medical Society in Allentown, Pa., May 12, 1942. 


Dr. Plyman I. Goldstein (Associate), Camden, N. J., presented a paper on “Liver 
Therapy and Vitamin-B Complex in Cirrhosis of the Liver and Atrophic Gastritis" at 
the 176th Annual Meeting of the State Medical Society of New Jersey, Section on 
Ga.stroenterology, held in Atlantic City. Dr. Harold S. Davidson, F.A.C.P., Atlantic 
City, led a discussion on this paper. 


Dr. Fred M. jMeixner, F.A.C.P., , Peoria, 111., has been reelected President of the 
Illinois Tuberculosis Association and elected a member of the Board of Governors of 
the Mississippi Valley Conference on Tuberculosis. 

On ]\Iay 19, 1942, Dr. Mei.xner presented a paper entitled “The Tuberculous Ob- 
stetric Patient." at the meeting of the Illinois Medical Society in Springfield. 


The 15th Graduate Fortnight of the New York Academy of Medicine will be held 
October 12-23, 1942. The subject of this Fortnight will be “Disorders of the Nervous 
System,” and the program will include morning panel discussions, afternoon clinics, 
evening lectures, scientific exhibits and demonstrations. Among the Fellows of the 
College who will participate in the evening lectures at this meeting will be: 

Dr. Edward A. Strecker, Philadelphia, Pa. — “Military Psychiatry”; 

Dr. Harold G. Wolff, New York, N. Y. — “The Emotions and Disease”; 

Dr. Walter Freeman, Washington, D. C. — “Prefrontal Lobotomy.” 


Dr. Robert Lyle Motley, F.A.C.P., Memphis, Tenn., was one of the guest speakers 
at the Fifth Councilor District meeting of the Arkansas Medical Society held recently 
in El Dorado. Dr. Motley spoke on “Diagnosis of Digestive Disturbances and Their 
Physiologic Explanation.” 


Dr. Wallace M. Yater, F.A.C.P., Washington, D. C., spoke on “Diseases of the 
Heart Amenable to Surgical Treatment” at the annual meeting of the California 
Medical Association held in Del Monte, May 4-7, 1942. 


At a joint clinical conference of the Missouri and Illinois Post-Graduate Com- 
mittees held in Belleville, 111., April 9, 1942, Dr. Francis J. Braceland, F.A.C.P., Chi- 
cago, 111., spoke on “Psychiatry — Recognition of the Psychopathic State in the 
Selectee.” 


The Medical and Chirurgical Faculty of the State of Maryland held its 144th An- 
nual Meeting in Baltimore, April 28-29, 1942. Among the speakers on the pro- 
gram were : 

Dr. Thomas Nelson Carey, F.A.C.P., Baltimore, Md. — “Rocky Mountain Spotted 
Fever” ; 

Dr, Thomas P. Sprunt, F.A.C.P., Baltimore, Md. — “Blood Plasma Proteins”; 
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Leon A. Fox, F.A.C.P., Colonel, (MC), U. S. Army — “The Doctor in War,” 

Dr. Cyrus C. Sturgis, F.A.C.P., Ann Arbor, Mich., delivered one of the Trimble 
Lectures on “Syndromes Associated with Leukopenia.” 


Among the guest speakers at the 74th Annual Meeting of the Nebraska State 
Medical Association held in Omaha, May 4-7, 1942, were : 

Dr. Henry W. F. Woltman, F.A.C.P., Rochester, Minn. — “Postoperative Neu- 
rologic Complications” ; 

Dr. Benjamin Goldberg, F.A.C.P., Chicago, 111. — “The Present Day Tuberculosis 
Problem” ; 

Dr. LeRoy H. Sloan, F.A.C.P., Chicago, 111. — “Bedside Neurology for the Gen- 
eral Practitioner” ; 

Dr. Willard O. Thompson, F.A.C.P., Chicago, III. — “Endocrine Problems in the 
Male.” 


The South Dakota State Medical Association held its 61st Annual Meeting in 
Sioux Falls, May 13-15, 1942. At this meeting Dr. Edward L. Tuohy, F.A.C.P., 
Duluth, Minn., spoke on “The Treatment of the Patient Over Fifty,” and Dr. Herbert 
Z. Giffin, F.A.C.P., Rochester, Minn., discussed “Iron, Liver Extract and Vitamins in 
the Treatment of Various Types of Anemia.” 


Under the Presidency of Dr. Neil D. Buie, F.A.C.P., Marlin, Te.x,, the State 
Medical Association of Texas held its 76th Annual Session in Houston, May 11-14, 
1942, Among the guest speakers were : 

Leonard G. Rowntree, F.A.C.P., Colonel, (MRC), U. S. Army — “Medical Aspects 
of Selective Service”; 

Dr. Tom D. Spies, F.A.C.P., Birmingham, Ala. — “Diagnosis of Deficiency Dis- 
eases” ; 

Dr. John H. Musser, F.A.C.P., New Orleans, La. — “The Heart that Grows Old.” 


Dr. Harold G. Trimble, F.A.C.P., Oakland, Calif., spoke on “Tuberculosis — The 
General Practitioner’s Problem” at a meeting of the King County (Wash.) Medical 
Society at Seattle, March 16, 1942. 


Dr. George W. AIcCoy, F.A.C.P., New Orleans, La., spoke on “Tropical Medi- 
cine: Scope and Achievement.s,” and Dr. Guy H. Faget, F.A.C.P., U. S. Public Health 
Service, Carville, La., spoke on “The Story of Leprosy in the United States,” at a 
symposium on Tropical Medicine conducted at the annual meeting of the Medical 
Library Association in New Orleams, May 7-9, 1942. 


I he Asnerienn .'\ssaciation of the History' of Medicine held its 18th Annual Scs- 
Mon in ^Ulantic City, N. J., May 3-5, 1942, under the Presidency of Dr. Jabez H. 
Llholt, l’..\.C.P., Toronto. Out., Canada. Among the speakers at this meeting were: 

b-'tscit L. Irons, F.A.C.P., Chicago, III. — “Theophile Bonet”; 
ur. alaurice S. Jacobs, i"..A.C.P., Philadelphia, Pa. — “Thomas Beddoes and His 
•- onusuuttnn to the 'i‘re:ttme!U of Tulierculosis." 
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Dr. Mark A. Griffin, F.A.C.P., Asheville, N. C. — "The Treatment of Chronic 
Alcoholism” ; 

Dr. Archibald A. Barron, F.A.C.P., Charlotte, N. C. — "Experience and Treatment 
of Certain Mental and Nervous Disorders by Prefrontal Lobotomy.” 

Dr. Walter R. Johnson, F.A.C.P., Asheville, N. C., was awarded the Moore 
County Medal for the best paper read at the Society's 1941 Session. The subject of 
this paper was “Is Diverticulitis of the Colon a Surgical Disease?” 


Dr. Benjamin E. Clarke, F.A.C.P., Providence, R. L, spoke on “The Blood 
Bank — ^A General Discussion” at a recent meeting of the Rhode Island Society of 
Pathologists in Woonsocket. 


At a recent meeting of the Medical Society of Humacao (P. R.) County, a sym- 
posium on “Consideration of Injuries and Disabilities in Connection with Hostile Air- 
craft Attacks on Civilian Population” was conducted. Among the speakers were: 
Drs. Luis Manuel Morales, F.A.C.P., Juan A. Pons, F.A.C.P., Ramon M. Suarez, 
F.A.C.P., and Federico Hernandez Morales (Associate), all of San Juan. 


Dr. Paul D. White, F.A.C.P., Boston, Mass., was elected President of the Ameri- 
can Heart Association at its recent meeting in New York, N. Y. Among the other 
officers of the Association are: Dr. Roy W. Scott, F.A.C.P., Cleveland, Ohio, Vice 
President; Dr. T. Homer Coffen, F.A.C.P., Portland, Ore., Treasurer; and Dr. How- 
ard T. Karsner, F.A.C.P., Cleveland, Ohio, Secretary. 


Dr. Jerome E. Andes, F.A.C.P., Tucson, Ariz. was one of the speakers at the 
recent annual meeting of the Arizona Public Health Association. Dr. Andes spoke 
on “Chemical Substances Occasionally Introduced into Food by Accident.” 


Dr. J. Burns Amberson, Jr., F.A.C.P., New York, N. Y., spoke on 'What to Do 
with Tuberculosis Discovered by Case Finding” and “Features of the Early Pulmonary 
Infiltration,” at the annual session of the California Tuberculosis Association held in 
Los Angeles, April 9-11, 1942. Dr. Henry C. Sweany, F.A.C.P., Chicago, 111., spoke 
on “Applications of Our Knowledge of Pathogenesis of Tuberculosis to Case Finding.” 


Among the guest .speakers at the 83rd Annual Se.ssion of the Kamsas Medical 
Society lield in Wichita, May 11-14, 1942, were: 

Dr. .-Man Brown, F.A.C.P., Toronto, Out., Canada — “Feeding Difficulties En- 
countered in the Newborn Period”; 

Dr. William D. Stroud, F,.A..C.P., Philadelphia, Pa. — “Modern Therapy in Car- 
diology” ; 

Dr. Paul A. O'Leary, F.A.C.P., Rochester, Minn. — “Modern Treatment of 
Sypiiilis”; 

Cyril M. MacBryde (.Associate), St. Louis, Mo. — “Syntlietic Estrogens and 

'I £;cir U-e.” 


Dr, Irvin R. Fox, F..A.C.P., Eugene, Ore., has been reappointed a member of the 
State Board <>« Medical Examiners. 
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Dr. Elliott P. Joslin, F.A.C.P., Boston, Mass., delivered the 8th Edwin A. Jarecki 
Lecture at the Jewish Hospital, Philadelphia, Pa., April 23, 1942. The subject of his 
address was “The Responsibility of Being a Diabetic.” 


Dr. Tinsley R. Harrison, F.A.C.P., Winston-Salem, N. C, delivered the second 
annual J. Marion Sims Lecture on April 17, 1942, at the Medical College of the State 
of South Carolina in Charleston. The subject of his address was “Cardiac Dyspnea.” 


Dr. Orval N. Bryan, F.A.C.P., Nashville, Tenn., has been chosen President-Elect 
of the Tennessee State Medical Association at its annual meeting in Memphis, April 
16; 1942. 


At the recent meeting of the Kentucky Psychiatric Association, Dr. William K. 
Keller (Associate), Louisville, was installed as President. 


Dr, J. Howard Holbrook, F.A.C.P., Hamilton, Out., Canada, was recently pre- 
sented witli the city’s Outstanding Citizenship Medal for 1941. The award was given 
Dr. Holbrook for his efforts over a period of thirty years to cut the death rate from 
tuberculosis in tlie city. 


At the annual meeting of the North Dakota State Medical Association held in 
Jamestown, May 18-20, 1942, Dr. Gordon R. Kamman, F.A.C.P., St. Paul, Minn., 
spoke on “The Depressed Patient.” 


At the meeting of the Texas State Heart Association on May 11, 1942, the follow- 
ing officers were elected : President, Dr. Marvin L. Graves, F.A.C.P., Houston ; Vice- 
President, Dr. P. B. Whitten, F.A.C.P., Dallas; Secretary-Treasurer, Dr. W. B. Whit- 
ing, F.A.C.P., Wichita Falls. 


New Evans Memorial Building, Massachusetts Memorial Hospitals 

On National Hospital Day, May 12, 1942, the new building of the Robert Dawson 
Evans Memorial in Boston was opened for inspection and occupancy. The Evans 
Memorial for Clinical Research and Preventive Medicine was originally dedicated on 
May 6, 1912, and throughout ensuing years it became necessary to expand the facilities. 
Accordingly, in 1940 Boston University purchased the old Robert Dawson Evans 
Memorial building on East Concord Street in Boston in order that they might expand 
their preclinical laboratories, and the Trustees of the Massachusetts Memorial Hos- 
pitals decided to construct the new Evans Memorial Building on East Newton Street 
immediately adjoining the Robinson and Collamore Buildings. 

The new building contains nine floors and provides service for the group of 
Hospitals, such as the kitchens, dining rooms, admitting, bookkeeping and business 
offices, as well as the wards and laboratories of the Evans Memorial. 

Dr. Chester S. Keefer, F.A.C.P., is the Director. The Department of Electro- 
cardiography and Cardiology is under the supervision of Dr. James M. Faulkner, 
F.A.C.P. There will be laboratories for gastro-enterology, chemical laboratories for 
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investigation, a Department of Obstetrics, a Division of Bacteriology and Immunology, 
an Allergy Clinic, a Division of Pathology, et cetera. 

Aside from the research activities of the various members of the Robert Dawson 
Evans Memorial staff, they will take an active part in the teaching of medical stu- 
dents of Boston University School of Medicine. 

“It will be the constant purpose and objective of the Memorial to carry forward 
work in clinical research as set forth by the donor; that is to say, the investigation of 
the cause, prevention and treatment of disease.” The inscription above the entrance 
of the original Memorial Building is “Truth above everything.” 


Guants-in-Aid Available through the Nutrition Foundation 

The Nutrition Foundation, Inc., was organized December 21, 1941, to develop and 
support a comprehensive research and educational program in the science of nutrition. 
A part of the program has been planned to deal with nutrition in its immediate relation 
to public health. Another part of the program will be concerned with long-time studies 
of a more fundamental nature — the kind of exploratory research that should lay the 
foundation for better health and scientific guidance in the food industry of tomorrow. 

The present war emergency makes it advisable to direct a fairly large part, of the 
Foundation’s activities into this field. The advice of Government agencies will be 
sought in relation to war emergency grants. Many of the members of its Scientific 
Advisory Committee are already on committees working with the National Research 
Council. 

The Foundation does not plan to establish separate research laboratories; but in- 
stead will make its funds available to established institutions, such as universities with 
strong graduate divisions, where there are facilities for outstanding research work, 
and where the training of young people in the science of nutrition can be provided 
satisfactorily. 

Application blanks for grants-in-aid may be obtained from the Executive Offices 
of the Foundation, Chrysler Building, New York City. Requests for grants will be, 
submitted first to the Scientific Advisory Committee and then, if approved, to the 
Board of Trustees. Dr. Karl T. Compton, President of Massachusetts Institute of 
Technology, is the Chairman of the Board of Trustees of the Foundation. 
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OBITUARY 

DR. I. SETH HIRSCH 

Dr. I. Seth Hirsch was born December 3, 1880, in New York, N. Y., 
and died on March 24, 1942, at Mount SLnai Hospital, after a brief illness. 

Dr. Hirsch attended the College of the City of New York from 1895 to 
1898 and received his M.D. degree from the Columbia University College 
of Physicians and Surgeons in 1902. Between 1904 and 1914 he was Radi- 
ologist at several hospitals, including Mount Sinai, Beth Israel, Lebanon, City 
and Joint Diseases. Between 1910 and 1926 he was Director of the Roent- 
genological Department of Bellevue and four allied Hospitals — Fordham, 
Plarlem, Gouverneur, and Neponsit Beach. From 1914 to 1917 he was 
Professor of Roentgenology at the New York Post Graduate Medical School, 
and since 1933 was Professor of Radiology at the New York University 
College of Medicine. For many years ,Dr. Hirsch was Director of the 
Roentgenological Department of Beth Israel Hospital and a Roentgeno- 
logical Consultant to the New York State Compensation Commission. 

Dr. Hirsch served with the armed forces of the United States during 
World War I and in 1919 was commissioned a Major in the Medical Reserve 
Corps of the United States Army. 

At Bellevue in 1923 Dr. Hirsch conducted an experiment in the use of 
roentgen-ray apparatus in cancer treatment which physicians termed one of 
the most noteworthy up to that time. He exposed a woman cancer patient 
to a roentgen-ray current of 250,000 volts for a total of fifty-six hours. It 
was the first time that such a high voltage had ever been used for so long a 
period. This experiment followed a year and a half of preparation by Dr. 
Hirsch. 

One of Dr. Hirsch’s avocations was sculpture. He founded the New 
York Physicians Art Club, which held annual exhibitions of plastic and 
graphic art executed by physicians and entered much of his own sculpture. 

Dr. Hirsch was a Fellow of the New York Academy of Medicine, the 
American Editors Association, the British Roentgen Society, the German 
Roentgen Society, member and a former Vice President of the Radiological 
Society of North America. He was a Fellow of the American Medical 
Association, member of the New York State and County Societies, a Fellow 
of the American College of Physicians since 1920. 

In 1939, one-hundred and fifty friends, former students and colleagues 
honored Dr. Hirsch at a testimonial dinner and published a volume in his 
honor, entitled “Contributions to Radiology,” which contained forty-five 
scientific articles. Dr. Hirsch also received an oil portrait of himself 
which had hung in the New York University College of Medicine and later 
was transferred to his home in New York. 
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Among the honors which came to Dr, Hirsch were a diploma in radiology 
from Cambridge University, in England, and honorary membership in Alpha 
Omega Alpha, honorary medical fraternity. 

Dr. Hirsch practiced medicine in New York City for forty years, and 
was the author of “Principles and Practices of Roentgen Technique” and 
“Principles and Practices of Roentgen Therapy.” Pie had written exten- 
sively on his specialty and had two books in preparation at the time of his 
death. He had also served as Associate Editor and Director of the Depart- 
ment of Technique and New Services of the American Journal of Elec- 
trology and Radiology. 

Dr. Hirsch leaves a widow, two sisters, and four brothers, all of New 
York City. 

Charles F. Tenney, M.D., F.A.C.P., 

Governor for Eastern New York 
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